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CELECTRAY 


THERE IS A CELECTRAY FOR EVERY 


LABORATORY and INDUSTRIAL PYROMETER REQUIREMEK{ 


CELECTRAY RECORDER CELECTRAY CELECTRAY RECORDER 
CONTROLLER 6-Point INDICATING CONTROLLER CONTROLLER 
for Throttling Electric Heat Aliso made for 3, 4 and & Points for Throttling Fuel Heat 


CELECTRAY Single Point CELECTRAY Multipie Point CELECTRAY Multiple Poi 
INDICATING POTENTIOMETER MANUALLY BALANCED SELF-BALANCING 
CONTROLLER INDICATOR INDICATOR 


The CELECTRAY principle of potentiometric measurement and control of temperatures 
has been reduced to practice in many laboratory and industrial applications. This is 
because the CELECTRAY Controller provides an economical means for throttling electric 
heat with no other equipment than is ordinarily used for on-and-off control. 

This Controller has no dead zone and holds a steady temperature without oscillation. 
The TAG method of electrically balancing a potentiometer or Wheatstone bridge means 
higher recording accuracy which increases the value of CELECTRAY as a precise electrical 
instrument. 

The CELECTRAY Pyrometers shown here include most of the models for indicating, 
recording and controlling. The most compelling feature of this notable line of pyrometers 
is expressed in terms of their contribution to more precise and economical plant operation. 

We urge you to get the whole story on these rugged instruments .. . Siarn what their 
matchless sensitivity, speed and adaptability can do for you in lowering operating ex- 
pense and raising product uniformity. 


Write today, right away ... for Catalog +1101-H. 


CELECTRAY Two-Point 
Vibration-Proof INDICATING CELECTRAY Indicating POTENTIOMETER 
CONTROLLER @6-Point SWITCH BOX CONTROLLER 


4 
nt 
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Subsidiary of PORTABLE PRODUCTS CORPORATION 


—-THE LEWIS RESISTANCE BULB — 


ENT 


MODEL 56B3 
(ANS525-1) 


THE LEWIS RESISTANCE BULB 
MEETS EXACTING SPECIFICATIONS 


RESPONSE TIME — Averages 5 seconds from 100°C to 10°C when taken from boiling water to 
an ice bath. 


HERMETICALLY SEALED — Silver Soldered Assembly, by means of modern induction heating 
methods. The Terminal Pins are sealed in glass to the metal cap as in 
electronic tubes. 


HIGH TEMPERATURE OPERATION — Built to withstand a test temperature of 300°C for one 
minute. Bulbs model 56B5C and 56B6 will withstand operating tempera- 
tures of 500°F for a minimum of 500 hours. Model 56B6D will withstand 
300°C for a minimum of 8 hours. 


TOUGH — Built to “take it” of Stainless Steel. The stem is of 18-8 type 304 (AMS5560A) and the head 
is constructed of Type 303 (AMS5640B). Polarizing Pin is of unique con- 
struction to prevent bending, twisting, or becoming loose. 


STANDARDIZED RESISTANCE Vs. TEMPERATURE — The resistance - Temperature 
characteristics meet “AN” specifications from —70°C to ~+-200°C, and 
have been extended to 300°C. 


ACCEPTED AS STANDARD BY LEADING AIRFRAME MANUFACTURERS — 


These Bulbs are used as standard equipment on the following Aircraft:— 


BOEING STRATOCRUISER 377 LOCKHEED CONSTELLATION 49 
CONSOLIDATED 240 MARTIN 202 and 303 


REPUBLIC RAINBOW RC-2 


DOUGLAS DC-6 


NON 
POTENTIOMETERS © © © © © © SELECTOR SWITCHES © © © © © © © © © THERMOCOUPLES @ 
PYROMETERS © © © RESISTANCE THERMOMETERS © © © PROTECTION TUBES® 
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Ride Stabilizer Developed for Railroads and Busses 


PITTSBURGH, Penna.—An “edu- 
cated shock absorber” has been devel- 
oped by Westinghouse research engi- 
neers to provide train and bus travelers 
the smoothest rides in land transporta- 
tion history. The new stabilizer is de- 
signed to (1) eliminate more than 60% 
of the bumps and sway caused by irreg- 
ularities in tracks or roads, (2) enable 
trains to take curves at more than 25% 
greater speeds, (3) bring about a four- 
fold over-all improvement in riding ease 
of trains and busses and (4) permit in- 
creased traffic over present rails and 
highways. 

The stabilizer is the invention of Dr. 
Clinton R. Hanna, Stanley J. Mikina 
and Lawrence B. Lynn of the Westing- 


STABILIZER 
VALY’ 


STABILIZER 


the car tracks on bus wheels up and 
down to compensate for bumps in the 
road surface. Train wheels are moved 
from side to side to correct for track 
weaving. A tilter banks the car or bus 
body as it rounds a curve. As applied 
on a railroad car, this is done by six 
hydraulic cylinders and a pair of motor- 
driven screw-jacks. Four cylinders take 
care of vertical bumps and two side- 
sway. 

When the car comes to a bump or dip 
in the track the floating weight in- 
stantly senses the motion of the body 
as it begins. The movement opens one 
valve and closes another, causing oil 
under high pressure to flow into the 
proper cylinder. The piston in the cylin- 


TILTER 
PENDULUM 


Phantom drawing showing how new Westinghouse stabilizer can be installed on a rail- 


road car. 


Screw jack or tilter jack (right) tilts car body to proper position as it enters a curve. 
Two smaller bump stabilizers (on either side of truck) compensate for bumps or dips 


in track. 


Sway stabilizer moves truck wheels from side to side while holding car body still to 


compensate for weaving. 


house Research Laboratories. Railroad 
engineers also made significant contri- 
butions to the development. It is being 
road-tested by a railroad and applica- 
tion tests are being planned by a bus 
manufacturer. 

Floating weights that feel up-and- 
down and sidewise motion, and a pendu- 
lum that senses the pull of centrifugal 
force and gravity, working together or 
separately, detect and respond to bumps 
or side-sway in 0.003 second. They an- 
ticipate the movement and correct it 
before it is felt by the train or bus 
passengers. 

The stabilizer automatically moves 
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der moves with just enough force in the 
right direction to counteract the bump 
and hold the car body virtually motion- 
less. This takes place in 0.003 second. 
The same type of action moves the 
wheels right or left to correct for side- 
sway and the car body moves forward 
in a straight line. Flow of oil for the 
hydraulic system is maintained by 
motor-driven pumps. 

When the train enters a curve, the 
gyro-controlled pendulum regulates two 
electrically-driven screw jacks placed at 
diagonal ends of the car body. If the 
speed is not quite right for the bank of 
the track, centrifugal force swings the 


pendulum. This closes an ele: 
tact to operate the two jacks 
mediately tilt the car body t +; 
rect bank angle. 

The tilt mechanism can adv y) ; 
of additional bank in either djpem 
within two seconds. So prec 
sense of balance that even w) 
around a curve at theoretical 
speed, the tilter can bank t! 
within 1° of perfect equilibrium. 7 
permissible speed on curves dejends 
the design of the locomotive, but ¢ 
with this limitation the tilter vil] mg 
possible 25% overspeed without pasy, 
ger discomfort. 

Going around a curve, even at } 
speed, the passengers will be able, 
stroll down the aisles without diffic 
When the train comes to a standst} 
banked curves, the car body wil! be 
perfectly level. 

Although the best shock absor\ 
have been able to limit resonance 
about 3”, the stabilizer cuts it to 
than 1”—an improvement of some 67 

Passenger comfort is the chief , 
of the stabilizer, but improved train , 
bus schedules should also result f 
its use since much higher speeds \ 
be possible with comfort. 

The same equipment used on railro; 
ears, modified slightly, can be ap) 
to large passenger busses. For buss 
the system will be simpler, owing 
part to the omission of lateral sy; 
stabilizers, since busses have no s\ 
link suspension. 

Although the application of the 1» 
stabilizer to automobiles is more remo 
parts of the new system have been us 
for some months on a large sed; 
owned by Westinghouse. 


Mine-detector Method 
Locates Screened-room 


“Grounds” 


CHICAGO, Illinois —Most manuf 
turers and many users of electro 
equipment are familiar with the n 
for a screened room, free from rad 
signals and noises, in which to make c 
tain electrical tests. The roem consis’ 
of walls lined with two complete lay: 
of copper screen or sheet. Thos: 
have constructed screened rooms )! 
ably have discovered, upon comp|eti 
a fault or ground between the inner a 
outer screens. Standard procedure is ' 
tear out the inner screen and rebuild " 
One laboratory had to reconstruct t) 
inner screen three times before it w: 
ground-free. 

Engineers at the Cook Research La» 
oratories recently had the fami 
“grounding” experience but, before tea 
ing out the screen, they decided to 
vestigate the possibility of an electri 
method of finding the faults. A test 
was devised consisting of one stan 
laboratory oscilloscope, one solene d 
ploring coil, and a 1-kva. 60-cps. ste!" 
down transformer. 

The test method used, similar to (a! 
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result f Just this—with 4 basic circuits and 8 basic com- 
speeds 
ponent parts you can get over 100,000 different 
ins railrog combinations of Bailey electronic instruments and 
> apy 
For buss controls for flow, temperature, level, speed, gas anal- 
r, OWing 
tteral sw, ysis, etc. Furthermore, parts are interchangeable. 
no sw 
ot th Look how this simplifies your instrument problem. 
Ne 
“ remot By specifying Bailey, you automatically reduce 
been use 
rge sedi your stock of replacement parts. You begin to 
standardize your instruments as you do other 
>thod equipment in your plant. And that means reduced 
- maintenance costs. 
O 
m Bailey Electronic Recorder 
Maintenance men need less training—they quickly 
—s become familiar with the standardized Bailey 
gn parts—no time is lost in exploring a multiplicity 
© ie 
rom rad of specialized equipment. For example—the EL SPACE 
n consist amplifiers, slidewire units, and other basic com- dvantages YOU 9@! 
Ate laye the advanta 
eg ponents are standard for all combinations of This is typical ewe and controls. sy? 
ith Bailey ins mber © 
ms Bailey electronic instruments. Pyrotron makes the same 
ym pleti 4-pen Ty separate recor 
inner a continuous records as _ by a separate 
ves inj Write today for bulletin 17. You should have a ors. Fach pen is en eee hee 
fruct t copy in your file for ready reference the next system. pen Package units are ov 
re it wall time you specify process controls. Meanwhile, changeable. Ovr bulletin one 
eh Lal remember—4 plus 8 will give you over 100,000. this space-saving 
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mine detecting technique, was as fol- 
lows: The low-voltage secondary of the 
transformer was connected with one ter- 
minal to the outer screen and one ter- 
minal to the inner screen. With its pri- 
mary energized from the laboratory 
power circuit, approximately 100 amps. 
of 60-cycle current flowed from one 
screen to the other through the fault or 
faults. With this fault current flowing, 
the solenoid exploring coil (having its 
terminals connected to the vertical de- 
flecting circuit of the oscilloscope) was 
moved along the inside wall of the room, 
and particularly along the wall-ceiling 
and wall-floor junctions. 

By observing the oscilloscope screen 


SPEEDS ANALYSES.—Mass production 
of luminescent materials, used as screen 
coating on cathode-ray tubes, is tremen- 
dously stepped up by the Spectroradiometer 
now in use at RCA’s “dream plant” at Lan- 
caster, Penna. Shown being demonstrated by 
its designer and builder, Austin E. Hardy, 
27-year-old head of the Physical Testing 
Laboratory in the Lancaster luminescent ma- 
terials plant, the Spectroradiometer precisely 
analyzes test batches of these materials. 
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while moving the coil, the operator could 
observe the increase or decrease of sig- 
nal produced by the magnetic field of 
the fault current flowing in the inner 
screen. As a fault was approached, the 
signal amplitude would build up and, 
when going directly over the fault, the 
amplitude would go to zero and reap- 
pear with reversed polarity. In every 
case, the faults were found to be at the 
exact points where the polarity-reversal 
took place. To prevent getting false in- 
dications of polarity reversal, the oper- 
ator took care not to rotate the explor- 
ing coil about any of its own axes as he 
moved it along. 

The method is obviously applicable to 
other similar fault-locating problems. 


Electron-tube Analog 
Speeds Research 


PITTSBURGH, Penna.—A ‘“make- 
believe” model that tests in a single day 
electron-tube design which otherwise 
require three months to try out is aid- 
ing Westinghouse research engineers to 
develop new, more powerful tubes. It 
consists of a thin sheet of rubber 
stretched across a frame about the size 
of a small dining room table. Tiny 


bronze balls simulate electrons; wooden 
blocks act as tube elements; hills and 
valleys in the rubber simulate field in- 
tensities and gradients. 

The arrangement of the hills and 
valleys determines the path of a ball 
and its velocity. Measuring the time it 
takes for the ball to roll from one part 
of the table to another enables engi- 
neers to calculate the speed of electrons 
in a tube. This determines the voltage 
needed for the particular part of the 
tube. 

To find the proper spacing and op- 
timum shape of tube elements, wooden 


RESEARCH ON PHOSPHORS—The 
of dispersing fluid is being adjusted in x 
elutriator used for grading luminescer’ 
powder according to particle size. This 
search is part of a program at Philips La! 
oratories, Irvington, N. Y., directed towari 
the development of improved screens {y; 
cathode-ray tubes. The luminescent powde, 
is carried through the apparatus by a smal 
flow of highly-purified dispersing liqui 
Lighter particles are carried upward; hea 
ier particles stay behind. Close control ove 
the flow of fluid is required. Usually thi 
rate is a few drops per minute, the exa 
number depending on the size of the par: 
icles being elutriated. 


reproductions of various shapes ar 
sizes of cathodes, grids or anodes a 
used. They help research men find t 
arrangement that gives the best ele 
tron focusing and other desirable cha 
acteristics. The photograph show 
Westinghouse engineer J. G. Le\ 
launching a make-believe electron- 
this case a white marble instead of th: 
small bronze ball ordinarily used. Th: 
model permits checking the internal «i 
sign of a tube in one day as agains! 
three months by mathematical trial! 
and-error methods. Checking minor de- 
sign changes in an electrode, whic! 
used to require a whole day, now takes 
five minutes. 


Temperature Measurement 


Precision to be Increased 
Tenfold by Thermistors 


NEW YORK CITY.—Eyes that see 
the warmth of a man’s body in the dar! 
a quarter of a mile away, that locat 
ships at night and the chimneys of fa 
tories by their heat radiation were ne\ 
secret weapons ready at war’s end. 

These amazing devices, a product 0! 
Bell Telephone Laboratories researc! 
and design, were built around tiny e& 
ments called thermistors (contractio! 
of “thermal resistors”). These elements 
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G. FEATURING linear calibration, 


the new Foxboro Model 42 Pneumatic 
used. The Transmission System introduces a 
> ral new standard of accuracy in long 
cal trial. distance measurement of process 
minor de-§ variables. Transmitter and receiver 
ll res elements are made to a master cali- 


bration standard, assuring precise 
'readings at one or more distant 
ement® points, with perfect interchange- 
ability of units. 

This new transmission system also 
features a newly designed reference 
(zero) arrangement which permits 
adjustment of the indicating pointer 
| without affecting transmitter calibra- 

tion . . . large, easy-to-read scales 


eased 


stors 


that see 
the dar! 
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s end. 

‘oduct of 
research 
tiny ele- 
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elements 


. .. standard Model 40 air relay and 
exclusive ball linkage. 

Transmitters are furnished in a 
standard 12” indicating case, illus- 
trated at the right. Receivers are 
supplied in indicating or recording 
models, or the receiver unit may be 
used as the primary element in any 
Foxboro air-operated or electric- 
operated Controller. 

The new Foxboro Transmission 
System is available for flow, pres- 
sure, temperature, liquid level, hu- 
midity, etc. For complete details, 
write The Foxboro Company, 46 
Neponset Avenue, Foxboro, 
Mass., U.S.A. 


REG. U.S. PAT. OFF. 


The New Foxboro Pneumatic Trans- 
mitte: . for ow, pressure, tempera- 
five, liquid level, etc. 


inside view, showing simple construction, 
complete accessibility of pcris. 
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with the new Palmer Thermom- 
eter. The new extruded case permits a larger reading 
scale, and Palmer's “Red-Reading Mercury” feature 


stands out vividly... like a traffic light on a rainy night. 


And both Beauty and Accuracy are combined in this 
new thermometer. Beautiful chrome finish is standard 
on 7, 9, and 12 inch case sizes, durable nickel on the 4 


and 6 inch case sizes. For full information write for new 


Bulletin 46-2 and 46-3. 


@ You don't have to squint or 


strain to get positive readings 


Laboratory, 
2511 Norwood Ave. 
Canadian Plant: King & George Sts., Toronto 2 


Mirs. of Industrial, 


Recording & Dial Thermometers 


Cincinnati 12, Ohio 


have such extraordinary electrical sen- 
sitivity to heat that they can detect tem- 
perature variations as small as one-mil- 
lionth of a degree Centigrade when used 
with rugged instruments—not with de- 
licate instruments as Langley had to use 
in 1886 in order to attain millionth-of-a 
degree sensitivity. 

Developed originally for use in the 
telephone network and mass-produced 
by Western Electric Company, supply 
unit of the Bell System, thermistors not 
only enabled war-time magic but in peace 
they promise to increase the precision of 
temperature measurements tenfold. 

Thermistor-controlled devices can 
scan a darkened landscape and immedi- 
ately record the presence of some infin- 
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itesimally warmer object—such as a man 
—when it comes within their line of 
sight. So fine is their perception that 
from high altitudes they can indicate the 
pattern of rivers by the difference in 
heat radiation between land and water. 
Not only can they detect a ship against 
its watery background, but they can even 
distinguish the warmer parts, such as 
the stacks, from the rest of the ship. 
Some of the devices used cathode-ray 
tube indication as in radar but, unlike 
radar, they projected no radiation of 
their own and thus could not be detected 
by the enemy. Other types present their 
findings through a loudspeaker or ear- 
phones or on graph-paper. 
Thermistors were the product of a 


pre-war research project at Be! Lab). 
atories aimed at finding a mean of gy. 
ercising fine control over speec’ leva), 
which fluctuated widely with 
ature in long-distance telepho: cy. 


ductors. Researchers investig: ‘eq 
group of semi-conductors hag 
puzzled scientists because their  \ecty;. 
cal reaction to temperature was | he y¢. 
verse of that in normal conduct: rs: 
their temperature increased, thei: resis. 
tance dropped rapidly—an unusia] 
havior. 

Intensive study and experimentatio, 
produced materials with such extrem 
and consistent reactions of this type 
that they were useful! not only in trans. 
mission regulation and a variety of 
other applications in telephony, by 
promised far-flung developments in hea 
detection and temperature measurement 
as well. 

For example, some thermometers 
which use the resistance of a platinu 
wire as a temperature scale are accv. 
rate to a hundredth of a degree. Wit} 
apparatus no more elaborate, thermist- 
ors can gage variations of five ten. 
thousandths of a degree. 

Large-scale adaptation of thermistors 
was based to some extent on the idea 
underlying, bolometers, sensitive heat- 
detecting devices such as devised by 
Langley in 1886, which astronomers 
have used for many years to measur 
the heat radiated by distant stars. Wit! 
the new heat-sensitivity provided }) 
thermistors, it seemed possible to Be 
Labs engineers that bolometers could b 
devised to detect the lesser heat radiat 
ed by such non-incandescent objects a: 
men and vehicles, ships, and factor 
chimneys. Bell Labs designed severa 
equipments of this type which were su 
cessfully tested before the war ended 
The basic principle was the same in al 
of them: infrared radiation was collect- 
ed in a parabolic reflector which could 
be pointed at specific objects in the sams 
manner as the reflector of an astron- 
omical telescope. At the focus of the re 
flector was the tiny thermistor element, 
which was connected with an amplifie 
to signal any change in the heat it re 
ceived. 

The scientific interest that eventuall) 
resulted in thermistors dates back mor 
than a century to the time when Michae 
Faraday noted a group of substances 
which were neither conductor nor insu 
lator, and whose resistance variati0! 
with temperature bore no resemblanc 
to that of ordinary metals. Until Be! 
Labs telephone engineers decided that 
these semi-conductors might be useful !! 
controlling transmission levels in long- 
distance cables, however, examinatio! 
of these materials had barely scratched 
the surface. 

Preliminary studies at Bell Labs fo- 
cussed attention on metallic oxides. Mix- 
tures with the same chemical formu!a, 
it was discovered, might have wie!) 
varying electrical characteristics if })re- 
pared differently. The physical struct- 
ure, its dimensions, the method of com- 
pounding, the amount and intensit) of 
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In producing millions of dials for instruments and timepieces, the 
United States Radium Corporation has developed skills which can 
benefit your instrumentation. 

Applying improved materials with streamlined production 
methods, U. S. Radium now can bring you fine dials and pointers 
at lower cost than ever before. 

Whatever type of dial your instrument requires — self-luminous, 
fluorescent, phosphorescent, or nonluminescent — you'll get the 
accuracy and quality you want when you specify “U. S. Radium 
dials.” 

May we send you a sample from our current production? Just 
tell us the type of dial you’re interested in. Write Dept. J9, U. S. 
Radium Corp., 535 Pearl St. New York 7, N.Y. 


Other Products 
of U. S. Radium 


RADIOACTIVE FOILS 


(alpha-ray ionization sources) 
IONOTRON STATIC ELIMINATORS 


RADIUM LOCATORS: 
pendants, lenses, buttons, screws, 


markers 


LUMINOUS RETICLES 
and other specialties 


POWDERS: 
cathode-ray tube and television tube 


SILHOUETTE ILLUMINATION 
of clocks, watches and instruments 
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1 PORTABLE PRESSURE TESTING 
Weight, filled with oil, 8/2 Ibs. 


2 BENCH WORK WITH TEST GAGE 
mounted on aluminum drip pan 


3 DEAD WEIGHT TESTING 
shown with dead weight attach- 
ment mounted on unit. 
Write for Bulletin 


MANSFIELD & GREEN 


‘10s! Power Avenue CLEVELAND 14, 0. 
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heat treatment, were as important as 
the atomic elements of which the sub- 
stance was composed. Many months of 
careful investigation led to reproducible 
materials whose resistance change with 
temperature not only reversed that of 
ordinary conductors, but was many times 
as great. Where copper will double its 
resistance with a temperature rise of 
300°, these semi-conductors can halve 
their resistance with an increase of only 
20°. 

First and most widespread applica- 
tion of thermistors was in automatic 
gain controls for long-distance ampli- 
fiers. There is at least one thermistor in 
most amplifiers in the nation’s carrier 
cable network. 

Scope of their task is indicated by the 
fact that the power transmitted by a 
iength of overhead cable between two 
amplifiers may vary by a factor of ten 
with the seasonal variation in cable tem- 
perature. Over a long cross-country 
cable this variation, if unregulated, 
could pile up to a factor roughly repre- 
sented by the figure 1 followed by 180 
zeros. Thermistors restrict this immense 
potential change to a variation so small 
that it is virtually undetectable by the 
human ear. 

It takes only a speck of semi-conduc- 
tor, sealed in a glass bead hardly bigger 


than a pinhead, to do the job. It 
a complicated maze of equipm 
did the same job, but not as 
speck of thermistor material j; 
into the amplifier output so tha 
power increases, the thermist: 
up. As it heats, it passes more a 
current through itself into an e}; 
valve which cuts down amplificat 
the other hand, when amplifier 
decreases below the proper le. 
thermistor cools, cutting down th 
to the valve and thereby increasi) » ; 
plification. 

Thermistors have a wide vari ty of 
additional uses in and out of telephony 
They can be balanced with resistors jy 
voltage regulators to supply a constant 
output from a varying source or under 
varying conditions. They were used ey. 
tensively during the war to supply 
standard for measuring the power out. 
put of radar sets. 

An example of their versatility js 
their use as time delay elements. | 
takes time for them to heat up enough 
to pass the large and sudden surges of 
current some times fed to them. By 
varying the design of the particular 
thermistor and the circuit application, 
the time delay may be set anywhere from 
one ten-thousandth of a second to more 
than ten minutes. 
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By M. F. BEHAR 


EDITORIALS 


[PREDICTIONS FOR 1948} 


Analogs 


N Instrumentation, an analog is an apparatus which solves 
[: difficult instrumentation problem much more rapidly 
and conveniently than by mathematical analysis. In this 
<ense, analogs are MATHEMATICAL instruments or machines 

as are all computing machines from the abacus, the plani- 
meter and the slide rule to a whole roomful of mechanics 
(harmonic analyzers and synthesizers), or a roomful of 
electrics (network calculators, heat flow analyzers, etc.), or 
, roomful of hydraulics (other heat flow analyzers, etc.), 

ra roomful of electronics (“ENIAC,” etc.) 

In another sense, they may be compared to wind tunnels, 

to towing basins and even to the fascinating river-basin-in- 
a-room models of university Civil Engineering Departments. 
Some Instrumentation analogs are essentially models of this 
kind, each set up for one problem or one narrow variety of 
problems. 
In the broadest sense, however, Instrumentation analogs 
especially those designed in recent years by Instrument 
Men—are designed to solve not merely one problem or one 
small variety of problems but an entire category of prob- 
lems. One such analog can represent the combination of an 
automatic-control system (almost any kind) and its applica- 
tion (also almost any kind). This is important because, as 
we've often preached, APPLICATIONS ARE NOT LIMITED TO 
PROCESSES: an application is a machine, process, airplane, 
missile, vehicle, weapon, circuit, etc. 

A modern Instrumentation analog is an apparatus: (1) 
in which electrical resistors, inductors, capacitors, etc., rep- 
resent the mechanical, thermal, hydraulic (and even electri- 
cal) inertias, frictions, masses, times, viscosities, capacities, 
capacitances, temperatures, volumes, pressures, elastances, 
torques, etc., of an instrument and its application and (2) 
which produces a solution rapidly and conveniently. This 
solution may appear as a set of numbers on digital counters, 
or as traces on an oscilloscope screen, or as scale readings 
of deflecting-pointer instruments, or as curves autographed 
on paper charts, etc. 

Since all or most analog characteristics are easily adjust- 
able, analogs are used to improve not only the control-in- 
strument characteristics but also the application character- 
istics. Up to now, analogs have been individually designed 
by or for instrument manufacturers, research laboratories, 

educational institutions, etc., and have not been commercially 
available. Now they are being placed on the market. 


1948 will be an analog year. 


Lab to Plant 


T often is said that “today’s” industrial instruments were 

scientific laboratory instruments “yesterday.” It never 
has happened that all—or even most—of one year’s new 
scientific instruments became production aids the next year. 
It is safe to predict for 1948 that records for such conver- 
sions will be broken in at least four fields: (1) NUCLEONICS 
as in tracers for metallurgical and other industrial proces- 
ses, practical applications of new counters, scalers and other 
Manhattan Project instruments, etc.; (2) SPECTROMETRY— 
whose fields (piural) are multiplying—on BOTH sides of the 
visible!; (3) PARTICLE ACCELERATORS, specifically betatrons, 
which a little bird tells us are virtually “carried in stock” by 
GE, and perhaps one of the other types such as cyclotrons, 
synchrotrons, cyclo-synchrotrons, relativistic-ion cyclotrons, 
microtrons, linear-resonator and linear-wave-guide accelera- 
tors, etc.; (4) RADAR—by which we mean two different things: 
(a) entire radar systems for the aviation and marine indus- 
tries and (b) industrial plant uses for radar components 
such as differentiators, gates, clippers, flip-flops . . . ete. 


1948 will see many lab marvels in overalls. —MFB 


—MFB 
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Transductors 


N the last year or two, some prominent users of automa 

tic-control systems have wished for a new type of prime 
relay or secondary relay combining high gain, INVARIABLE 
characteristic curve, rapid response, moderate cost, rugged- 
ness and—above all—INFALLIBILITY in the sense that it must 
not fail UNPREDICTABLY as do electron tubes, At recent in- 
strument mens’ meetings, rumors flew about “those magnetic 
amplifiers the Germans used because they couldn’t make 
enough electron tubes; and which worked better than tubes.”’ 

Those magnetic amplifiers constitute one of the TYPES 
of an important CATEGORY of devices, namely TRANSDUCTORS, 
which may be defined as d-c.-magnetized a-c. 
This definition describes their operation. Thus they 
“trans-inductors”—or transductors for short. 


(Of course, transductors are 
bellows, thermocouples, 
valves, strain-gage 
of converting one 
able 


choke coils. 
are 


“transducers” or “translator 
photocells, U 
wires, spring scales. .and 
“elTect”’ into a more 
effect in a measuring or control system.) 


orifices, -gages, solenoids, pilot 


a thousand other meat 


“cause” or conveniently utili 


Why have to use a new term? Because some transductors 
are saturable reactors and others are not; some of them are 
amplifiers (108 power ratio possible) and others are not. 
The confusion is natural; even experts don’t agree. Not 
being an expert, we dare try to clear up this situation by 
showing that it’s like others that were met as Instrumenta 
tion was being formulated: a case of overlapping fields: 


Transductors 


Showing the overlapping of the fields of 

three different but not mutually-exclusive 

categories of components 

Explanation of the overlapping areas: 
(1) In this area the devices are transductors and are saturabl 
reactors, but are NoT amplifiers. An obvious example (for those 
who hold that an amplifier must MAGNIFY) would be a saturable 
reactor form of transductor ‘‘used backward” for measuring direct 
currents of high value. 

(2) In this area are transductors which are Nov saturating r« 
actors and which are used for amplification. An example cited by 
experts is Dr. Elmen’s device (U. S. Patents 1,289,418; 1,504,882 
and 1,544,381) wherein reactance increases with signal. 

(3) In this area are saturable reactors which NoT trans- 
ductors and which are used for amplification. An example, accord 
ing to some experts, is the device of Peterson of Bell Labs (U.S 
Patent 1,884,845) wherein energy from a high-frequency source is 
fed to a low-frequency circuit: it presents an apparent negative 
resistance to the low-frequency line and is insensitive to the direc 
tion of flow of signal; it has no control winding; it amplifies by 
reason of the easily-saturable core and the resulting non-linearity 


are 


(4) The components in this area may properly be called by any 
of the three names. An example is, of course, the amplifier invented 
in 1916 by Dr. Alexanderson, who thereby became THE inventor 
of the transductor. Amplifying saturable-reactor transductors, 
some experts, are those wherein reactance with signal 

We think the of 


Bay 
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various schools hold overly narrow 


experts 


The Counter Reads 10 10!214/0 


and thereby registers the end of the twentieth 
year of Instruments’ service to users of measure- 
ment and control devices—service to the 
UNITED STATES OF AMERICA 


The entire staff of Instruments wishes you 


A Merry Christmas and a Happy New Year 
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largest. But we're not an expert! 


As a component of measurement and automatic-control 
circuits the transductor is little-known; 
is in order. The transductor is a PROMISING component of 
such circuits; therefore we bring you the information-packed 
article by Harold Rex, explaining its forms and principles 


in profuse detail. 


Transductors should not be considered mere substitutes 
for electron tubes. It may well be that our publishing this 


INTRODUCTION 


r l HIS article is based on articles 
in Archiv fiir Electrotechnik, 
1942-44, by Th. Buchhold, VDE, 

Darmstadt; translated by H. B. Rex of 

the U.S. Navy Department and rewrit- 

ten for American automatic-control en- 
gineers so that only a knowledge of ele- 
mentary a-c. phenomena is needed for 
thoroughly grasping all the points 
hrought out in the text and diagrams. 

Transductors are defined as alternat- 
ing-current reactors premagnetized 
with direct current, both with and 
without self-excitation. (In this article, 

a distinction is made between natural 

and constrained magnetization. ) 


PART 1.—THE TRANSDUCTOR WITHOUT 
SELF-EXCITATION 


The circuit diagram of a transductor 
is shown in Fig. 1. Symbols W; and We 
indicate two inductive windings on their 
respective cores. These windings are 
connected in parallel and are energized 
by applying an alternating voltage to 
the terminals R and S. There are also 
two windings S; and S» which are en- 
ergized by direct current to provide a 
steady magnetization. Alternating volt- 
ages are induced in S; and Sz by trans- 
former action from W,; and W»2 respec- 
tively but these windings S; and S2 are 
connected in opposition so that the volt- 
ages so induced tend to cancel out, for 
both electromagnetic units are assumed 
to be identical. 

In Fig. 2(a) is shown the assumed 
magnetization curve for the magnetic 
cores. The ordinates indicate the total 
flux ¢ and the abscissas indicate the am- 
pere-turns ©. In Fig. 2(b), to the right 
of Fig. 2(a), are shown the two curves 
which represent the time variation of 
the tetal fluxes ¢,; and ¢» in the two 
cores. It is assumed that the ohmic re- 
sistances of windings W; and We are 
negligibly small and that the voltage 
applied to terminals R and S is sinu- 
soidal. These assumptions are made only 
for the purpose of simplification. The 
considerations are similar if the voltage 
is distorted and contains odd harmonics. 
If the circuit contains ohmic resistance, 
it is necessary to subtract the voltage 
drop in the resistance from the applied 
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indeed we think Area No. 4 is (at 


least potentially) the 


therefore an article 


By HAROLD B. REX, Principal Engineer, Bureau of Ordnance, Department of the Navy, Washington 


voltage and to use the remaining reac- 
tive voltage in the subsequent analysis. 
Since the ohmic resistances of W; and 
We are assumed to be negligible, the 
voltages induced in W; and We must 
be equal to the applied voltage. This 
induced voltage must be proportional to 
the rate of change of the flux and it 
follows that the variation of the fluxes 
with time must therefore be the same as 
the variation of the voltage applied to 


R 
+ 

Si | Se 

> Hill | | | 


Fig. 1. Transductor with the alternating-current 
windings W; and Wo» connected in parallel. 


terminals R and S. Since the voltage 
was assumed to be sinusoidal, the rates 
of change of the fluxes in the cores are 
also sinusoidal but the phase lags 90° 
behind the applied voltage. 

In Fig. 2(b) are shown the curves of 
the fluxes ¢; and ¢2 with the values of 
the ordinates projected to the magnetiz- 
ing curve of Fig. 2(a). The direct cur- 
rent sets up a magnetizing force which 
causes flux ¢; to be increased by the 
value ¢»- and which also causes flux 
¢» to be decreased by the value ¢nc be- 
low the time axis. The corresponding 
values of the ampere-turns 9; and 9%, 
are shown in Fig. 2(c); they are the 
values of the abscissas of the magneti- 
zation curve of Fig. 2(a) determined by 
projection from the chosen points on the 
curves for ¢; and ¢2 of Fig. 2(b). Thus 
the ampere-turns © may be determined 
from the curve ¢= F (9) of Fig. 2(a) 
and the curve ¢; = F(t) of Fig. 2(b). 
For example, point A of the curve ¢ 
F, (t) of Fig. 2(b) may be projected on 
the magnetization curve ¢=—F(9) of 
Fig. 2(a); and from this the value of 
the ampere-turns © corresponding to 
point A can be determined. 


article will cause many tubes to be yanked out an. }; 
contrived transductors plugged in, but we predict— 
fully but confidently—that transductors will be 
tured in many types, varieties and sizes; and w 4, 
large field of applications—a field overlapping the jc), 
saturable reactors and of electron tubes . 
valves, and of hydraulic valves, and of variable tat 
and of other servo or relay system components! . 


1948 will be a transductor year. 


THE TRANSDUCTOR 


(Sometimes Called “Saturable Reactor” or “Magnetic Amplifier”) 


and of pilos 


The instantaneous value of the ay 
pere-turns may be expressed arbitray; 
by a Fourier series; therefore: 

8 = + aisin(wt—b1) 

(2wt— be) 
a3 sin (3wt be ) 


assin(4wt—b4) +... (| 
where 
Spc represents a constant magnetiz: 
tion; 


(1, @2, 43, a4 are the amplitudes of thy 
harmonies of the alternating ay 
pere-turns; 

bi, be, bs, b4 are the phase angles of 
these harmonic ampere-turns. 

The ampere-turns of the curve 4» of 

Fig. 2(c) can be determined from th 
value of the ampere-turns of ©; = f(t 
by substituting f[t—(7T/2)] for f(t) 
and remembering that 92 is negative 
value with respect to 9;. This is permis. 
sible because curve 9%» is the negativ 
equivalent of curve 9;, but shifted along 
the time axis by the value of a half 
period or T/2. Thus: 


9 f(t 
(la) 


If this value of time, t — (7/2), is 
substituted for t in equation (1), and 
advantage is taken of the fact that a 
angular change of 7 radians occurs i! 
the time 7/2, then: 

9» = — One a;sin(wt—b,) 
— agsin(2wt—be) 
+ ag sin (3wt— bs ) 
— assin(4wt—b4) +... (2) 

Equations (1) and (2) may obvious!) 
be separated into two equations, one of 
which contains the odd harmonic terms 
(including the fundamental) and thi 
other contains the constant term and the 
even harmonics. If ©’ is defined as: 


0, +8. 
= = sjn(wt— ) 
2 
+ agsin(8wt—bs) +... (35) 


Similarly, if %pc is defined as thi 
steady magnetizing ampere-turns, ani 
if 8” is defined as including the cve! 
harmonic terms we have: 


0; — 9» 
Ong + OF = 
2 
= + avsin(2wt— be) 
+ aysin(4wt—b4) +... (4) 


curve 
non 

funct 
pere- 


4 4 
i 
| 
me. 
ten 
equ 
i 
| 
ric 
2( 
ot In 
j 
If 
j 
| 
« 
sl 
t 
ee. 
a 
vz a 
| 


f the an 
Wbitrar; 


agnetiza 


les of the 


ting an 
ingles 
rns, 


"Ve 


from th 


1 f(t 

for f(t) 

rative 

permis- 

negative 

ed along 
a half 


(la) 


is 
1), and 
that ar 
curs i! 


(2) 
vious) 
one of 
> terms 
nd the 
and the 


is: 


Ss, an 
2 evel 
1) 


Fig. 2. Flux and ampere-turn 
curves. (a) The magnetiza- 
rion curve; (b) Flux as a 
fynction of time; (c) Am- 
pere-turms as a function of 


ume. 


Equations (3) and (4) may be rewrit- 
ten in the following form by use of 
equation (la): 


F(t) te 


: (5a) 
2 2 
0, 
6” 
f(t) +7 (t 
(5b) 


These equations permit the separation 
of the even and odd harmonics geomet- 
rically, because 9nc is the average value 
of the curve 90; — f(t) shown in Fig. 
2(c) and which may be determined by 
the use of a planimeter. 

In Fig. 3(a), 

f(t) 


T 
eb = f(t——) = 
2 
If point c is so chosen that 


] 
be = ed =<] f(t— 


| 


In Fig. 3(a) the curve 9; = f(t) is 
shown in solid lines and the curve —9» 
= f{t—(T/2)] is shown dotted. It is 
evident that the curve 9, = f(t) with 
a phase angle of 7 radians corresponds 
to the same curve shifted through the 
half-period 7/2. 

If the difference between the solid and 
dotted curves is divided by two, it re- 
sults, according to equation (5a), in the 
curve for ©’. This is shown in Fig. 3(a) 
in which the ordinates in the region 
marked (+) are shown positive and in 
the region marked (—) are plotted neg- 
atively. In order to obtain the difference 
f(t) —f[t — (T/2)] the measurements 
are taken to the boundary curves (a’) 
and (a) respectively. One half of this 
value is equal to 9’ according to equation 
5(a). In Fig. 3(a) the curve for ®; is 
plotted with respect to the lower boun- 
dary curves (a’) and (a). Fig. 3(b) 
shows the odd harmonics ©’ plotted with 


1” 


(t+ 
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a 
t 
Ae, 
j 
t 
Fig. 3. Ampere-turns as a func- " 
turns required; (b) The odd ; / ¢ P 
harmonic ampere turns; (c) y re 
The even harmonic ampere 
turns including the d-c. con- 
= = 
R t 
r. W, and Woe. If the number of turns in 
+ | = each control winding S; and S» is wi 
| r | r | the steady current flowing through S; 
Op, 
2 S Tv (i) 
) | and, if the windings S; and Se are con- 
2 Wa nected to a source of current that does 
_ not have too much internal impedance, 
a part of the current J" can flow through 
S,and So. 


Fig. 4. Paths taken by the odd and 

the even harmonics of the current 

in the parallel transductor. 
respect to the axis of abscissas instead 
of the lower boundary curves (a’) and 
(a). 

The mean curve of Fig. 3(a), meas- 
ured with respect to the axis of abscis- 
sas, represents, according to equation 
(5b), 9ne + 8”, the sum of the even har- 
monic terms and the steady (direct- 
current) term. The curve of 9» 0” is 
shown separately in Fig. 3(c) from 
which can be determined the average 
value which corresponds to the direct 
current premagnetization and which is 
produced by the windings S; and Sz» of 
Fig. 1. 

The odd harmonies of the alternating 
current flowing in windings W; and We 
are equal in magnitude and sign but the 
even harmonics flowing in these wind- 
ings are equal in magnitude and oppo- 
site in sign. The current in each winding 
is obtained by dividing the ampere turns 
for the winding by the number of turns. 
Denoting the odd harmonic current by 
I’, the even harmonic current by I", and 
the number of turns in W; and in We 
by w, it follows that: 

0’ 
I' = — and = - (6) 

uw uw 
The directions in which the odd and the 
even harmonic currents flow is shown 
in Fig. 4. As soon as the odd harmonic 
currents flow between the terminals FR S, 
the even harmonic current 1” flows as 
a circulating current in the windings 


In Fig. 3(a) are shown the lower 
boundary curves (a’) and (a) just above 
the time axis. These boundary curves 
exist because, as shown in Fig. 2(b), 
the small positive value of flux in the 
region of point e makes necessary the 
corresponding positive ampere turns. 
If the maximum value of the flux were 
to become somewhat larger, the lower 
boundary curves a’ and a of Fig 3(a) 
would approach the time axis, or even 
lie on the other side of the axis. 

It is evident from Fig. 3(c) that the 
value of the direct-current ampere turns 
OM». can be obtained by determining the 
average value by use of a planimeter. 
9 can also be determined analytically. 
Consider in Fig. 3a) the ordinates 
One + 9", Since the average value of 0” 
is zero, the direct current can be ob 
tained by measuring the area under this 
curve with a planimeter. There is also 
another method, which is to first meas 
ure the area, not down to the axis of 
abscissas, but down to the limiting curve 
(a’), This area can be obtained by using 
a planimeter to obtain the area of the 
odd harmonic curve, Fig. 3(b), except 
that where this area is negative, it is 
still to be counted as positive. This can 
be done practically by measuring the 
current J’, which corresponds to the am- 
pere turns, by means of a rectifier in- 
strument. The average value of the ©’ 
curve as thus determined is denoted by 
0’ne. This value does not give the direct- 
current ampere turns and it is neces- 
sary to use a planimeter to measure the 
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area under the limiting curves (a’) and 
(a). Assume that the average ampere 
turns under these limiting curves is 49s; 
as shown in Fig. 3(b). Consequently 
there is obtained for 9pc: 


Onc — ne T 


(8) 
A®8, can be either positive or negative 
depending upon the position of the flux 
¢ in Fig. 2(b). 

In many cases the magnitude of 49s 
is negligibly small, particularly where 
high permeability core material is used. 
In this case the following approxima- 
tion can be used: 

(9) 
That is, the ampere turns of the odd 
harmonics are equal to the ampere turns 
of the total necessary direct current 
magnetization. If the alternating cur- 
rent is measured with a rectifier instru- 
ment to determine the average value, 
the alternating current is proportional! 
to the direct control current. For the 


8’ = or I'w Toc Woe 


Fig. 5. 


ampere-turns of the odd harmonics. 


connection shown in Fig. 4 the line cur- 
rent is 2 J’ and for the connection shown 
in Fig. 6 the line current is J’. This char- 
acteristic is used in the construction of 
direct-current voltage changers. 

Fig. 5 shows the relation between am- 
pere turns and time for the idealized 
case of infinite permeability, where 
equation (9) holds. Fig. 5(a) corre- 
sponds to Fig. 3(a) while Fig. 5(b) cor- 
responds to Fig. 3(b) and shows the 
odd harmonic ampere turns. In this fig- 
ure the minus values are plotted nega- 
tively so as to be shown positively as if 
rectified. The average value gives the 
direct current magnetization ®pc. 

Fig. 6 shows another transductor con- 
nection. Here the windings W; and Woe 
are connected in series as contrasted to 
Fig. 1 in which these windings were 
connected in parallel. Consider only one 
of these windings, W1. If a sinusoidal 
voltage is applied to this coil it will need 
the ampere turns ©’ and 9nc + 0” shown 
in Fig. 3(b) and 3(c). 

It is of interest to learn if the cur- 
rents, which might cause these ampere 
turns, can flow. The ampere turns need- 
ed for We have equal odd harmonics 
according to Fig. 3(b). The even har- 
monics + 8” in and We are also 
equal in magnitude but opposite in sign. 
It therefore follows that the current J’ 
of the odd harmonics flows through the 
windings W; and We of Fig. 6, while 
the oppositely connected windings Si 
and Se carry the direct current Inc and 
the even harmonic current /”. It is here 
assumed that the even harmonic current 
can flow without opposition, that is, that 
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Ampere-turns with cores with infinitely high 
permeability. (a) The required ampere-turns; (b) The 


the d-c. source does not have too high 
internal resistance. If the internal re- 
sistance of the signal source is high, the 
control winding may be shunted by a 
capacitor of sufficient capacitance to 
allow the even harmonics to flow, An- 
other method for providing a path for 
the even harmonic currents is the em- 
ployment of two additional windings 
connected in opposition like S; and Se» 
but with the input terminals connected 
together instead of being connected to 
a signal source. In such a case, where 
all of the harmonics can flow, the choke 
coil is said to possess natural magneti- 
zation. 


Ss 

Fig. 6. Paths taken by the odd 
and the even harmonics of the 
current in the series transductor. 


If the windings W; and We are con- 
nected in series as in Fig. 6, but with 
no capacitor or auxiliary windings and 
if the resistance in the control circuit 
which includes windings S; and So2 is 
large, the even harmonics cannot be 
present. The voltages across W,; and 
across We cannot be sinusoidal, but will 
include even harmonics which are op- 
posite in sign in the two windings. The 
total voltage across both windings in 
series is sinusoidal because the opposed 
even harmonic voltages cancel out. Since 
the even harmonic current cannot flow, 
the magnetization is constrained. 

The characteristic curve of a trans- 
ductor shows the relation between the 
average value of the alternating line 
current J’ and the direct (control) cur- 
rent Ipc. In Fig. 7 is shown such a curve 
which corresponds to applied voltage V. 
For small control currents the curve at 
(a) is practically horizontal because the 
magnetizing current of the transductor 
flows when Ipc = 0. This magnetizing 
current is approximately constant over 
a small range of control current. 

The reason for this is apparent from 
Fig. 8. The magnetization curve is shown 
in Fig. 8(a) and the time variation of 
flux is shown in Fig. 8(b), directly to 
the right. It should be noted that ¢; has 
been so chosen that the whole range of 
flux occurs on the straight part (A) of 
the magnetization curve which passes 
through the origin. It follows that the 
necessary ampere turns consist of a con- 
stant term and a sinusoidal oscillation 
of curve 9; is the only part which is of 
consequence in relation to the alternat- 


Fig. 8. Magnetization and ampere-turn curves 
Idealized magnetization curve; (b) Flux as a fun 
tion of time; 
time. 


ing current. This oscillation is 
so long as the displacement o 
curve is not sufficient to caus: 
to exceed the limits of the stra 
(A1), of the magnetization cu Thy 
the first part (a) of the curv: k 
7(a) is necessarily approxima: 
stant in value. 

In Fig. 7 there follows the pa 


curve shown at (b) which ji 
i 
/ I 
Y = consta 


Fig. 7. The tramsductor characteristic cury: s| 


ing the line current as a function of the 
(d-c.) current for a constant line voltage | 


(c) Ampere-turns as a function 


straight and nearly proportional to th 
control current Inc. This corresponds t 
the range in which the choke coil ca: 
operate as an amplifier. The part (b 
of the curve does not coincide with th 
line G drawn at an angle of 45 degrees 
This is explained by the fact that, ac- 
cording to Equation (8), not only the 
ampere turns 9’pnc are needed but als 
the additional ampere turns 49s whic! 
is positive above point (A) of Fig. 7 
and negative point (A). The higher th: 
permeability of the ferromagnetic cor 
the more nearly will the curve coincid 
with line G in the region of point (A) 

The approximately straight portio: 
(b) of the characteristic curve corre- 
sponds to the flux curve ¢1: of Fig. 8(b) 
which corresponds to the same applied 
voltage as flux curve ¢; but is so dis- 
placed that the upper loops cut the satu- 
ration line (Az) of Fig. 8(a) while th 
rest of the flux curve lies within th: 
range of the part (A;) of the magneti- 
zation curve. The corresponding amper' 
turns curve 91: is shown in Fig. 8(c). 
The ampere turns for the flux rang 
(A;) are small and if they are consid- 
ered negligibly small as shown in curv 
81; the time for current flow is smal!e! 
than 180 degrees. The requirement that 
the current loops correspond to a timé 
smaller than 180 degrees is the imp)ied 
assumption for the amplifying range of 
the transductor. (See Fig. 5). An exam- 
ination of Fig. 8 shows that this occurs 
only with saturation and therefore am- 
plification occurs over a period from 2:1 
to 180 electrical degrees as the flux °: 
increased from the condition where ‘he 
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is Stan: fl maximum point on the flux wave just in amplitude without changing the 180° and A» which produce magnetization in 
0 equals the value at saturation to the range. The larger flux curve corresponds the directions indicated by the arrows 
Se he fly ndition where the axis of the flux wave to a higher voltage and increased am- on the cores. The arrangement shown 
Pai: ht pan qual the value of flux at saturation. pere-turns and necessitates a larger in Fig. 10 is similar to that shown in 
Ur. Thy if the time is exactly 180 electrical de- control current. As the condition III Fig. 9 except that the a-c. windings W 
4 Fig rees (See 9:11 in Fig. 8(c)) the corre- corresponds to the bending of the curve and W» are connected in series. 
so spond ing point on Fig. 7 which allows of Fig. 7 which occurs beyond point B, Suppose that the current in winding 
‘his condition is the end of the straight it follows that for higher voltages that W) of Fig. 9 gives rise to an alternating 
par of t yart (b) which is identified by point i flux ¢, which has the same position as 
1S nea (B). | shown in Fig. 2(b) The corresponding 
The flux curve ¢1v is so displaced that ampere-turns 9, are shown in Fig. 
- +he minimum point on the flux wave is 4 ¢ 
the equal to the point determined by the 
(I, R | fit) 
R — | 
qT, 
{w 
| 
the nt A 
age | 
Ss 
> 
t = J 
x RE 
ly 
Fig. 11. Magnetization, ampere-turn and flux curves. (a) 
iW Fig. 10. Series transductor with The required ampere-turns; (b) The ampere-turns which 
5 Fig. 9. Parallel transductor with feedback feedback for the purpose of self- must be supplied by the control winding; (c) The mag- 
4 for the purpose of self-excitation. excitation. netization curve; (d) The flux as a function of time. 
Curves, (4 
as 4 func Mf intersection of lines (Ai) and (Az) of this bending (point B) occurs for a 11(a). In order to find the magnitude 
Fig. 8(a) where saturation occurs. The higher control current. of the odd harmonics, ®; is drawn in 
entire course follows the saturation line Experimentally determined curves for solid lines and 92 is drawn negatively 
al to th (Ag). The corresponding ampere-turns transductors should always indicate the in dotted lines and is displaced a half- 
ponds to | %v are so large that they cannot be kind of measuring instruments used. In- period, as was done in Fig. 3(a). The 
coil car shown completely in Fig. 8(c). Since struments which measure the effective vertical distance from the curve ®; to 
art (b the average value of the flux curve ¢iv or root-mean-square values generally the limiting curve a’ is then equal to 
vith thi is chosen equal to the maximum value give greater readings than rectifier in- f(t)—f[{t—(7T/2)], and as was shown 
degrees of flux curve ¢1: it follows that %:1v-nc struments which measure the average before, equal to 20’, twice the value of 
hat, ac. is equal to the maximum value of ®in. value. the odd harmonic ampere-turns. If the 
nly the Since 9:1 is a half-loop of a sine wave, eal ; current which flows through W, is as- 
yut also J the ratio of the average value to the Part 2. THE SELF-EXCITED sumed to be I’, which is the current cor- 
s which — maximum value of the half loop is 2/7, TRANSDUCTOR responding to 9’, the value of the am- 
Fig. 7 — and the average taken over 360 electri- A. Compensated Feedback pere-turns generated by this current in 
her th cal degrees is one half of this or 1/7. The number of ampere turns required combination with winding K, is deter- 
ic core, Thus the ratio for the control windings of the trans- minable. It must first be noted that the 
oincid S8in-ve 1 ductor circuits shown in Figs. 1 and 6 current flowing through parallel wind- 
it (A) “Ow-pe| oT are relatively large. According to Equa- ing We has exactly the same odd har- 
portior If the displacement of the flux curve tions (8) and (9), the number of am- monics as the current flowing through 
corre- is increased beyond the value shown for pere turns needed for the control wind- winding W;. Because of the parallel 
x. 8(b) ¢y the amplitude of the sinusoidal os- ing S:, Se is of the same order of mag- connection the double current, 
applied cillation of the ampere-turns (neglect- nitude as the ampere turns ©’ of the 21’ = 20'/w 
So dis- ing the constant term) becomes con- odd harmonics of the alternating cur- flows through windings K; and Ke. The 
e satu- stant. Since only the portion (Az) of the rent. It should be possible to rectify the number of turns in K; and Ke is there- 
ile th magnetization curve applies, the ampli- alternating current transmitted by the fore only half as great as in W; and 
in the tude of the flux variations must be pro- transductor and to use this rectified cur- W», and hence w/2. Thus the condition 
igneti portional to the alternating current rent to supply part of the necessary is obtained in which the ampere turns 
mpere flowing through the transductor, because control ampere turns, %nc, thereby de- of the odd harmonics are the same in 
8(c) the d-c. ampere-turns are supplied by the creasing the control current supplied W, and Kj, irrespective of signs and 
range control current flowing through the con- from the signal source. This feedback are of the value ©’. In a given half- 
onsid- trol windings S; and Se. The alternat- process characterizes the self-excited period the ampere turns are produced 
curve #® ing current is therefore constant and _ transductor. by the alternating current in W; and 
naller the curve in Fig. 7 must bend over to In Figs. 9 and 10 are shown the basic the rectified alternating current in Kj, 
t that — a horizontal line. This is not shown in circuit diagrams of self-excited trans- and the sum of the ampere turns is 2 ©” 
| time Fig. 7 because it occurs at values of ductors which require much smaller as shown in Fig. 11(a). 
aplied Ine too large to be shown on this dia- control currents than those needed for In the next half-period, the current 
ge ol gram. In all of the preceding discussion the analogous transductors without self- flows through winding K; in the same 
2Xam- it is assumed that the ohmic resistance excitation shown in Figs. 1 and 6. In direction as before because the rectifier 
ecurs is negligible. Fig. 9 the two a-c windings W; and W2 permits only a unidirectional current to 
2 am- Suppose that the amplitude of oscil- are connected in parallel with each other flow, while the current flowing through 
a zer lation of the flux curve ¢:1: of Fig. 8(b) and in series with a bridge type of rec- Wy) has reversed in direction. The am- 
ux '3 s increased without displacing the cen- tifier RE. The rectifier supplies pulsat- pere-turns, additive in the previous 
e the ter line. Curve 9:1 will then be increased ing direct current to the windings K; half-period, are now subtractive because 
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they oppose each other. Since the am- 

pere-turns are exactly equal in magni- 
tude they cancel, and thus compensate 
each other exactly. This condition de- 
fines the self-ercited transductor with 
compensated feedback. 

It is evident from curve © of Fig. 
ll(a) that during the first half-period 
the two windings W, and Ky, supply 
20; ampere turns. In addition to this, 
there are required the ampere-turns in- 
dicated by the distance of the limiting 
curve (a’) from the axis of abscissas. 
These ampere-turns, which are shown 
by diagonal shading, must be supplied 
from some source. : 

During the second half period, the 
windings W, and K, produce no am- 
pere-turns. There are required, how- 
ever, the ampere-turns which lie below 
the limiting curve (a), shown by verti- 
cal shading. These ampere-turns are the 
same in magnitude as in the first half- 
cycle because the areas under the two 
curves are equal. These additional am- 
pere-turns shown under curves (a’) and 
(a) of Fig. 11(a) are drawn to a larger 
seale in Fig. 11(b). The dotted line 
shown in Fig. 11(b) shows average 
value and defines the steady ampere- 
turns 49, which must be supplied by the 
control winding to make possible the 
flux curve shown in Fig. 2(b). 

Fig. 11(b) shows that curves a’ and 
a which have the average value Ax 
possess even harmonics which are neces- 
sary to fulfill the requirements of curve 
0 of Fig. 11(a). 

in the parallel transductor circuit of 
Fig. 9 the even harmonics in winding 
Ws» are 180° out of phase relative to the 
even harmonics in winding W,. These 
even harmonics therefore flow as a cir- 
culating current in windings W, and 
Ws» and are therefore not necessarily 
derived from the source of alternating 
current connected to terminals R and S. 
The even harmonics may also flow in the 
windings S; and Se insofar as the im- 
pedance of the signal source permits. 
Actually, part of the even harmonics 
flow in W; and Ws» and part flow in S; 
and Se. When the current in W, and 
Ws» is equal to 

= 0'/w 
the necessary ampere-turns © are pro- 
vided and the transductor possesses nat- 
ural magnetization. 

The part of the curve marked (a) in 
Fig. 11(b) corresponds to the part of 
the flux curve marked (c) in Fig. 2(b). 
A part of Fig. 2(b) is repeated in Fig. 
11(d). If it is assumed that the slope of 
the magnetization curve ¢——f (9) of 
Fig. 11(c) is a straight line in its initial 
rise, then curve (a) of Fig. 11(a) must 
be sinusoidal, just as was the case for 
the curve (c) of Fig. 11(d). Here the 
sine loops in (c) ere S times as great as 
in (a), because S is the initial slope of 
the magnetization curve. It is here as- 
sumed that the entire range of curve 
(c) lies below the knee of the magneti- 
zation curve. The average value of A®@s, 
must, therefore, correspond to the aver- 
age value of the flux loops (c). If the 
average value of the flux for curve (c) 
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is denoted by ¢s, then $s i 
from the zero line of the flux curve ¢ by 
the amount 2/7 X ¢mex. The projection 
of the value of ¢s from Fig. 11(d) to 
the magnetization curve of Fig. 11(c) 
defines the steady magnetization which 
must be supplied by windings S; and 
Se. The greater the permeability of the 
core, the greater is this slope of the 
magnetization curve and the less the 
value of the ampere-turns which must 
be supplied by Si and Se. If, for exam- 
ple, the value of 49, (for which only a 
small amount of control power is 
needed) is increased, the flux ¢s is in- 
creased. The applied voltage has not 
been changed and the flux oscillations 
of Fig. 11(d) remain the same, but the 
whole curve is raised and, as a conse- 
quence, the alternating ampere-turns © 
must be greatly increased, including the 
odd harmonics ©’. A small change in the 
steady magnetization produced by the 
control winding causes a very great 
change in the alternating current. If the 
permeability of the flux curve ¢, and 
hence the slope S, were infinitely large, 
then an infinitestimal control current 
would cause the alternating current to 
change through the whole range of the 
reactor. The higher the permeability of 
the core material, the smaller is the re- 
quired control power. 

Consider the important case of zero 
control current in windings S; and So. 
In this case the flux curve of Fig. 11(d) 
must be displaced downward until the 
line ¢s, which is drawn at a distance of 
2/7 X max. below the center line of the 
flux curve, coincides with the axis of 
abscissas where ¢s = 0. This construc- 
tion is shown in Figs. 12(a) and 12(b) 
where the center line of the flux curve 
lies above the axis by the distance 2/7 
X max. This is the position that the flux 
curve will take when there are no steady 
ampere turns and-the first rise of the 
curve ¢ = f(®) is nearly a straight line. 
The treatment of a non-linear rise is 
also possible but not in so simple a 
manner. 

If the applied alternating voltage is 
increased, the flux curve becomes larger 
but its position relative to the abscissa 
remains unchanged. The maximum value 
of the flux, which is equal to (1 + 2/7) 
¢max., then becomes greater, thus in- 
creasing the a-c. ampere-turns and con- 
sequently the alternating current. The 
alternating current may be increased 
or decreased by a corresponding change 
in the control current or in the applied 
alternating voltage. 

Fig. 10 shows the choke windings W, 
and Wes and also the compensating 
windings A, and Ke connected in series. 
Since K,; and Ke are presumed to carry 
the same current as W; and We, they 
must have the same number of turns in 
order that in any given half-wave the 
ampere-turns in W, and Ki, or We and 
Ke are equal. This condition defines full 
compensation. 

The control windings are S; and So. 
If the considerations similar to those 
raised in connection with Fig. 11 are 
repeated, it will again become evident 


s separated 


that to obtain the ampere-tur; 
Fig. 11(a), additional ampere-tu_; . 
needed which are indicated by 
(a’) and (a). These ampere-turns. 
have exactly the opposite direc . 
Wes as compared to Wj, can be s 
by the windings S; and S» wh 
fed from a current source e. If th: eye, 
harmonics are to flow, it is ess. yt 
that the current source e should ha, 
only a small internal impedance. |; th), 
is too large, the current source m.y }, 
shunted by a capacitor. Under ‘hes 
conditions, and in the steady stat«, th; 
circuits shown in Figs. 9 and 10 operat, 
similarly and both circuits possess nat 
ural magnetization. 

For the transient condition there is a 
difference in the operation of the ¢j: 
cuits of Figs. 9 and 10. When a volta 
is suddenly applied to S; and Sz», t 


Flux 
(b) Flux as a function of time 


Fig. 12. (a) 


curve; 


curves: Magnetization 


current in S; and Se and also the d-c 
flux increase slowly. The delay in build- 
ing up of the steady flux is greater fo: 
the connections shown in Fig. 9 becaus: 
a transient circulating current is in- 
duced to flow in W,; and W2 which pro- 
vides the opposite magnetization to the 
current in S; and Se. This prevents the 
rapid change of flux. The connections 
shown in Fig. 10 should therefore be 
used when a small time constant is de- 
sirable. In the preceeding discussion it 
was assumed that the ampere-turns pro- 
vided by W,, We, Ki, and Kye are equal, 
so that full compensation is provided. 


B. Under-compensated Feedback 

If the circuit shown in Fig. 10, in- 
stead of being fully compensated, is de- 
signed so that W; and Woe have wu; 
turns while K; and Ke have we turns, 
and that w2 is less than w, in numerica! 
value, the transductor is said to be un- 
der-compensated. Assume that the al- 
ternating current, /' = 0’/w is the same 
as in the case of compensated feedback 
(in which we equals w;). In order to 
obtain the same ampere-turns as before, 
assume that there is connected in series 
with K, an additional hypothetical 
winding with w,; — we turns so that 
the self-magnetization will be the same 
as with full compensation. This hypo- 
thetical winding will produce 

We 
———— 9; ampere-turns. 
If we let 
k= we/wy 

denote the degree of feedback, noting 
that k equals unity ‘for compensate: 
feedback, then: i 


This is a function of time and is 
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slotted in Fig. 13, and can be resolved 
to a constant term 49p- plus a super- 


mposed oscillation composed of the even 
harmonics. The value of 49pc is given 
= (1— k) 
vhere One is the rectified average of ©’. 
The ampere-turns plotted in Fig. 13 
anil not, however, be supplied by the 
ypothetical winding but can be fur- 
»ished by an increase of current in the 
ntrol windings S; and Sp» so that the 
jditional ampere turns equals 
The even harmonics can also flow 
through the control windings S; and S» 
f the current source e is of low internal 
mpedance or is shunted by a capacitor. 
fit is apparent from these considerations 
that considerably more ampere-turns 
ire needed in the control winding S; 
and that greater even harmonics flow 


‘ 
(i-k)e 7 K) 


t 
Fig. 13. Additional ampere-turns required 
with under-compensated feedback. 


Ampere turns sup- 
plied by the con- 
trol winding. 


Ampere turns sup- 
plied by the feed- 
back winding. 


4 


Ipc 


Fig. 17. Feedback diagram for under-compen- 
sated feedback. 

than in the fully-compensated trans- 
ductor. For under-compensated feed- 
back, the control winding needs 9», 
plus 46s ampere-turns, where AQ, is the 
value needed for full compensation and 
48pe is the addition needed because of 
under-compensation. Usually Apc is 


; considerably greater than A9x. If we is 


zero, the transductor has no self-excita- 
tion and = 


C. Over-compensated Feedback 

Over-compensation is identified by the 
condition in which the number of am- 
pere-turns of the feedback winding ex- 
ceeds the ampere-turns of the a-c. wind- 
ing. In Fig. 10, for example, over-com- 
pensation would require that We exceed 
W,. In order to have the same number 
of ampere turns ®; as for full compen- 
sation, it therefore is necessary to sup- 
ply additional negative ampere-turns as 
shown in Fig. 14. The average, 49. 

(1—k) which is negative be- 
cause k is greater than unity, corre- 
sponds to a negative direct current 
which is needed to reach the condition 
of full compensation. This condition, 
shown in Fig. 14, is not stable. If the 
transmitted alternating current in- 


creases, more negative ampere-turns are 
needed and consequently an increase in 

Spc implies additional negative con- 
trol current. The direct current in the 
control windings does not increase be- 
cause this current is provided by a sepa- 
rate and independent current source. 
Consequently, there is an excess of posi- 
tive ampere-turns which shifts the flux 
curve into the region of higher flux 
density and causes the alternating cur- 
rent to increase further, etc., until a 
new position of equilibrium is reached. 
This can be found by trial and error, 
by shifting the flux curve of Fig. 2(b) 
upwards until the steep part of the 
magnetization curve is passed and a 
point is found at which the required 
steady ampere-turns are equal to those 


feedback as shown in Fig. 10, the recti- 
fied alternating current is sent through 
feedback coils to provide self-excitation. 
These have the number of 
turns as the a-c. coils and they carry 
a magnetizing current IJ'» which is 
equal to the average value of the alter- 
nating current J’ as measured by a recti- 
fier type of instrument. 

If the transductor is to be operated 
at the value of /' determined by point 
B of Fig. 15, an additional current 4/s 
is needed to provide the necessary am 
pere-turns. It is apparent, that, for the 
compensated transductor, the current 
I've will be supplied to the feedback 
winding and that only a small current 
A]. will have to be provided to the con- 
trol winding. The greater the effective 
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= Constan 
4 bls A Cant 
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Fig. 14. Additional negative MS 
ampere-turns needed with \ y AI, 
over-compensated feedback. i Toc > 4 ~ 


Fig. 15. Feedback diagram fos Fig. 16 
compensated feedback 


Fig. 18. Feedback diagram for over-compen- 
sated feedback. 
supplied by the control windings S; and 
So. These relations are clarified as a 
result of consideration of the feedback 
winding, which follows below. 


D. The Feedback Diagram 

The diagrams which have been con- 
sidered give a complete survey of the 
ampere-turn relationships in transduc- 
tors with feedback, and of the higher 
harmonics and the direct current needed 
for control. There follows a discussion, 
with a diagram, from which the value 
of the control current needed for differ- 
ent degrees of feedback may be deter- 
mined. 

Figs. 7 and 15 show current curves 
of I' as a function for transductors 
without feedback. If the core possessed 
infinite permeability the current curve 
in Fig. 15 would coincide with the line 
(a) which is drawn from the origin at 
an angle of 45°. This 45° line represents 
the ampere-turns that would be sup- 
plied by the feedback winding of a trans- 
ductor with full compensation. Because 
of finite permeability, the actual trans- 
ductor characteristic curve departs from 
the 45° line as described in connection 
with Fig. 7. With fully-compensated 


Transmitted alter- 
current as a function 
control current for 
feedback 


nating 
of d-c 
compensated 


permeability of the the more 
closely will the characteristic curve ap 
proach line (a), the so-called feedback 
characteristic, and the smaller will be 
the required value of A/Js. When AJs is 
not supplied, the control current is zero 
and the current through the transductot 
is that corresponding to point A;. 

By use of the diagram, Fig. 15, it is 
possible to construct the curve for I’ 

F (Als) of Fig. 16 which shows the 
relation between the alternating cur 
rent I’ and the control current 4/. for a 
compensated transductor. 

The condition of under-compensation 
is depicted in Fig. 17 in which the feed 
back line is drawn so that the ampere 
turns produced by this winding corre 
spond to a current kl’. An additional 
magnetizing current Ali, AJ. must 
then be provided; and this is consider 
ably greater than for the fully-compen 
sated feedback. If the feedback is zero 
the feedback line (b) coincides with the 
vertical axis and the value AJ; A] 
becomes equal to the value of Jp. needed 
for the reactor without feedback. It is 
evident from Fig. 17 that & = tan a. 

The feedback line for the condition 
of over-compensation is shown in Fig. 
18 as line (c). Here the additional con- 
trol current AJ». must be negative to 
obtain the same value of I’ as before. 
This condition is not stable was 
pointed out in the discussion related to 
Fig. 14). A stable condition is first at- 
tained at large values of I/' such as 
would exist at point Ain where the con- 
trol current is zero. The strongly over- 
compensated transductor is not gener- 
ally usable for control purposes. Slight 
overcompensation of the feedback is 
possible if the feedback line has a well- 
defined point of intersection with the 


core, 


(as 
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approximately straight-line portion of 
the characteristic curve. It has been 
found that, for transductors with low- 
loss windings and with cores with high 
permeability and low losses and mini- 
mum magnetic leakage, the fully-com- 
pensated condition can scarcely be ex- 
ceeded without causing instability. Un- 
der the less ideal conditions of more 
copper or core loss, lower permeability 
or magnetic leakage, the over-compen- 
sation may be increased slightly, but, 
in general, full compensation is the con- 
dition of greatest interest in the con- 
struction of self-excited transductors. 


PART 3. THE TRANSDUCTOR WITH 
CONSTRAINED MAGNETIZATION. 


In the foregoing discussion, the trans- 
ductor was defined as consisting of two 
similar transductor elements, with a-c. 
windings W; and We which were con- 
nected in parallel or in series. It was 
assumed that the voltage applied to 
each of these windings was sinusoidal. 
The subsequent procedure consisted in 
determining the needed ampere-turns 
and then proving that the correspond- 
ing currents could flow in the circuits 
of the transductor. This was found to 
be true in the transductor circuits pre- 
viously considered and these circuits 
were therefore said to possess natural 
magnetization. 

There remain to be considered those 
transductor circuits in which only a di- 
rect current can flow in the control 
windings S; and Se, the nature of this 
circuit being such as to suppress the 
flow of alternating currents. This con- 
dition is brought about by the existence 
of high resistance or high inductive re- 
actance in series with the control wind- 
ings. In Fig. 4 is shown a parallel trans- 
ductor without feedback. The even har- 
monies can flow in W; and We so that 
an inductive reactance may be connected 
in series with S; and Se without making 
a change in the ampere-turns. The 
parallel transductor without feedback 
is therefore always naturally magne- 
tized. The same is true also for the ar- 
rangement shown in Fig. 9 which shows 
the parallel transductor with self-exci- 
tation. 

Fig. 6 shows the series transductor 
without feedback. If the control wind- 
ings are of low resistance and if the 
signal source has a low resistance and 
reactance, or if a capacitor of adequate 
size shunts the control windings, then 
the even harmonies can flow in the con- 
trol windings S; and Soe. 

These even harmonics are of appreci- 
able magnitude and correspond to 0” 
shown in Fig. 3(c). When the flow of 
even harmonic currents I” is impeded 
by the action of a choke coil as shown 
in Fig. 19(e), it no longer is possible 
to assume that sinusoidal voltages are 
applied to W; and We individually, even 
though the line voltage is sinusoidal. 
The voltages across W; and We will 
then include even harmonics which are 
opposite in phase so that these even 
harmonics cancel out of the total volt- 
age. Since the voltage across each wind- 
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Fig. 19. Magnetization, flux and current curves for the condition 
of constrained magnetization. (a) Magnetization curve; (b) Flux 
as a function of time; (c) Current as a function of time; (d) 
Current as a function of time with a core with no leakage flux 
and with an infinitely high initial permeability; (e) Series trans- 
ductor with a choke coil in the control circuit. 


ing W, and Wa is not sinusoidal (be- 
cause even harmonic currents cannot 
flow) the magnetization is constrained. 

Fig. 19(a) shows the flux ¢ as a func- 
tion of the magnetizing current J. As 
the line voltage must equal the sum of 
the instantaneous voltages across W 
and We, so also must the “total” or 
“resultant” flux be equal to the instan- 
taneous sum of the individual fluxes, or: 

on = $1 + $2 

for it has previously been assumed that 
the resistance of windings W; and We 
was negligible and therefore the induced 
voltage in each transductor element 
must, of necessity, equal its terminal 
voltage. The “resultant” flux ¢2 is shown 
in Fig. 19(b) as sinusoidal, correspond- 
ing to the sinusoidal line voltage. If, 
now, a direct current Ipc flows in wind- 
ings S; and Se this will give rise to a 
positive flux linking winding W; and a 
negative flux linking winding Wo2 be- 
cause the control windings are con- 
nected so that induced alternating volt- 
ages oppose. See points 1 and 2 of Fig. 
19(a). 

The alternating current I’ flows 
through both windings W; and We in 
series. At any given instant the flux 
linking winding W, is therefore equal 
to ¢nc plus an increment of flux 4A¢;, 
so that we have the following equation 
representative of point A of Fig. 19(a) : 

= + Ady 
Similarly, the flux —¢pc corresponding 
to point 2 is modified by the alternating 
current to give a flux indicated by point 
B, so that: 

$2 = + Ago 

Adding these two equations: 

— Ad, + Ado 

This relation may be used to find the 
current taken by the transductor, using 
the following method: 

Assume an arbitrary value for the 
current J’ and use Fig. 19(a) to deter- 
mine the flux increments 4¢; and 4¢2 
which are necessitated by this value of 


current. Enter the sum of 4¢; and 4s. 
as an ordinate on the curve for ¢2 of Fig 
19(b). The corresponding abscissa give; 
the time at which the assumed valu 
of current J flowed and the necessar 
value of resultant flux ¢x linked th 
windings W; and We, thus providing 
one point for the current-time curve 
Proceeding in this way, point by point, 
the current-time curve of Fig. 19(c) 
may be constructed. This curve is ver 
different from the curve for 9 of Fig 
3(b) which shows how the current 
varies with time for natural magnet 
zation. 

This procedure allows also the co- 
struction of the curves for $41 and ¢: 
shown in Fig. 19(b). It is apparent 
from these curves that $1 contributes 
little to the variation of the resultant 
flux ¢x so long as ¢; lies in the satu- 
rated part of the magnetization curve 
In this condition the change in the re- 
sultant flux is due mostly to $2. Corre- 
spondingly, flux is due mostly to °¢, 
Consequently, when ¢2 lies in the satu- 
rated part of the magnetization curve, 
the greater part of the variation of th: 
resultant flux is due to $1. The voltages 
across W; and W2 may be obtained by) 
differentiating and ¢2 respectively 
These voltages will have even har 
monics, just as do the fluxes ¢; and %: 

The current curve for J’ has an inte:- 
esting shape in case the core has, }! 
effect, an infinitely great initial per- 


meability and a horizontal saturation. 


curve. In this case, the current wav 
consists of rectangular half-loops as 
shown in Fig. 19(d). The amplitude / 
is then equal to the direct current /:.. 
assuming an equal number of turns 
all coils. Rectification of the “square- 
wave” alternating current gives a fac- 
simile of the direct current which flows 
in the control winding. This character- 
istic is used in the construction of sta‘ 
d-c. converters. 

Fig. 20 depicts a series transduct 
with self-excitation, or feedback, sim- 
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feedback. 


2 Fig. 20. Feedback ampli- 
fiers with reactance in the 


control circuit. 


lar to the Aa of Fig. 10, except that 
an inductive reactance has been added 
in series with the control windings S; 
and Se in order to suppress any har- 
monic variation of the current in this 
circuit so that the flow may be assumed 
to be steady direct current. With fully- 
compensated feedback, the even har- 
monies shown in Fig. 11(b) are small 
relative to the total required ampere 
turns 9; shown in Fig. 11(a); and 
therefore it may be assumed that the 
suppression of the even harmonics, 
shown again in Fig. 21(a), will not 
materially change the current flow of 
the transductor. 

When the transductor is partly com- 
pensated, there tend to exist the even 
harmonics shown in Fig. 13 and re- 
peated in Fig. 21(b), in addition to the 
even harmonics shown in Fig. 21(a). 
With natural magnetization, these even 
harmonics can al! normally flow in the 
control winding, but in the circuit shown 
in Fig. 20 the choke coil suppresses the 
flow of these alternating currents. Con- 
sideration should therefore be given to 
this circuit to determine if even har- 
monic currents may flow in the feed- 
back windings. 

The solid arrows shown in Fig. 20 in- 
dicate the direction of the magnetizing 
currents which flow during a given half- 
cycle through the reactive windings W, 
and We, the element 1 of the rectifier, 
the feedback windings Ky and K,; and 
finally through element 3 of the recti- 
fier to terminal S. 

It is now possible to determine if the 
even harmonics can flow in the circuit 
consisting of K; and Kye and the recti- 
fier. Since the current shown in Fig. 
21(a) is small compared with that 
shown in Fig. 21(b), only the latter is 
taken into consideration. 

The additional current, i, which can 
flow in the feedback windings and recti- 
fier, is shown by the dotted arrows of 
Fig. 20. Because of the rectifier this cur- 
rent can flow in only one direction, and 
cannot, therefore, flow as alternating 
current in Fig. 21(b). This curve must 
therefore be moved upward far enough 
so that the current never becomes nega- 
tive. The same result is obtained by 
using the line (a) as axis of abscissas. 
The current then consists of a direct 


| 


monics under-compensated 


ural magnetization; 


current AJpc and the superimposed even 
harmonic current 

In the consideration of Fig. 13 with 
respect to natural magnetization it was 
learned that the necessary direct cur- 
rent had to be supplied by an additional 
direct current in the control winding. In 
the circuit of Fig. 20 this is not neces- 
sary if the losses are all zero, because 
the necessary direct current can flow 
through the feedback circuit. 

It therefore is evident that the alter- 
nating current is the same, for the same 
ampere-turns in the control windings 
S; and Se, regardless of the degree of 
under-compensation, since the necessary 
additional even harmonic current and 
the additional direct current Apc can 
flow in the feedback circuit. It is not 
strictly correct to speak of constrained 
magnetization in this case. It should be 
noted also that this case is conceivable 
only when all losses in the windings and 
in the rectifier are zero. When losses are 
present, additional voltages must be in- 
duced in the feedback windings to cause 
the current of Fig. 21(b) to flow. This 
current will be distorted, since its only 
because of deviations from the correct 
form that the induction of even har- 
monics in the two reactive windings and 
the two feedback windings becomes pos- 
sible. The even harmonics which are in- 
duced in reactive windings W; and We 
are of opposite polarity to the voltages 
induced in the feedback windings K, 
and Ke so that they cancel out of the 
total applied voltage. 

Fig. 22 shows the potential diagrams 
for the rectifier and feedback circuit for 
a particular instant of time. In the case 
of natural magnetization in which choke 
coil D is not present, there will be sev- 
eral potential drops as shown in Fig. 
22(a). The fall in potential from C to A 
occurs in rectifier element 1. The drop 
from A to B is the JR drop in the feed- 
back windings K; and Ke. The drop 
from B to D occurs in rectifier element 3. 

If the additional current i is to flow 
through the rectifier, the current i/2 
will flow through rectifier element 4, 
and therefore point B must have a 
higher potential than point C. Accord- 
ing to Fig. 22(a) this is not factual. It 
is therefore necessary that additional 
voltages be induced in the windings K, 
and Ke to increase the potential of 
point B to the value shown in Fig. 


22(b). In this figure, point B has a suf- 
ficiently higher potential than point C 
can flow through 


so that the current i/2 
rectifier element 4. 


Potential lc 8 
b 


2 | A 
f Ss Fig. 21. Even harmonics. (a) 
L For compensated feedback; Fig. 22. Potential differences 
(b) Additional even har- in the rectifier. (a) For nat- 


(b) 
constrained magnetization. 


t 
Al 
D 
Fig. 23. Voltage and current 


curves as functions of time 
(a) Additional voltages in- 
duced in the feedback coils; 
(b) Additional current caused 
to flow by the induced volt- 
ages. 


For 


In Fig. 23(a) is shown an oscillogram 
(measured with an auxiliary winding) 
of the additional voltages induced in K, 
and Ke. There is a potential increase 
corresponding to Fig. 22(b) only for 
the positive loops. For negative loops, 
element 4 of the rectifier of Fig. 20 pre- 
vents the flow of current so that 7 is 
zero. The current i will therefore have 
a wave-form which is represented more 
nearly by Fig. 23(b), in which the cur- 
rent is zero for part of the time, than 
by Fig. 21(b). During the instant of 
time in which the direction of current 
flow is indicated by the arrows shown in 
Fig. 20, the rectifier elements 4 and 2 
carry i/2 and in the next half wave the 
rectifier elements 1 and 3 carry i/2 (i 
being a current in addition to that taken 
from the alternating power source). 

The smaller the losses in K,, Ke and 
the rectifier, the Matter will be the poten- 
tial curve in Fig. 22(a), and the smaller 
will be the pi date voltages induced 
in K; and Ke. The current curve of Fig. 
23(b) will be distorted less and will be 
diminished in comparison to the theo- 
retical curve of Fig. 13, while the direct 
current Al'nc will be increased. This is 
favorable because it indicates an in- 
crease of the alternating current 
through the transductor. If the choke 
coil D of Fig. 20 is shorted out of the 
circuit, the alternating current will in- 
crease when the short-circuit connection 
is removed. Because of the rectifier 
effect already described, an additional 
direct current Al'nc flows and produces 
exactly the same effect as an increase 
of control current in S; and Se. 

The magnetization may therefore be 
considered to be more or less constrained 
as a function of the losses. 

In the case of compensated feedback 
with natural magnetization, only the 
current of Fig. 21(a) flows in the con- 
trol winding, not the current of Fig. 
21(b). In practice, however, current 
peaks corresponding to Fig. 21(b) can 
also be present, owing apparently to the 
departure from the assumed conditions. 
In many cases these can be explained 
by the fact that the rectifier does not 
rectify perfectly. Despite apparent com- 
pensation, the current flowing through 
windings K, and Kg is less than in W, 
and We at the time when the peaks 
occur and, in respect to the even har- 
monics, the transductor acts as if it 
were somewhat under-compensated. In 
this case also a choke coil in the con- 
trol circuit increases the alternating 
current. 
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a large central station depends 

upon the proper operation of its 
component parts. The turbine or prime 
mover, in converting the heat into me- 
chanical energy, supplied by the boiler, 
utilizes some 75° to 80% of the total 
station energy input. Therefore, tur- 
bine efficiency will in large measure de- 
termine station thermal performance. 

Maintaining and determining the effi- 
ciency and performance of the prime 
mover is, of course, one of the major 
responsibilities of the Test or Results 
Department of any large central sta- 
tion. 

Testing a large turbine to determine 
its heat consumption involves the serv- 
ices of a large test crew in making 
frequent readings of many instruments. 
The formal part of the turbine test, 
during which these observations are 
made, is the culmination of the pre- 
liminary or formative period which is 
required for the accurate calibration 
of the instruments used. As is often 
the case, the calibration period was 
three to four times as long as the ob- 
servation time. 

The measurements involved—of pres- 
sure, temperature and flow—are of par- 
ticular interest and probably peculiar 
to turbine testing, because of the ac- 
curacies involved and the methods of 
calibration used. The accuracy of re- 
sults is viewed not only with reference 
to the original calibrations and tests, 
but also in that they must be consist- 
ent, reproducible and reasonable. The 
results are also examined with refer- 
ence to enthalpy or enthalpy changes 
in any steam path in the turbine. The 
importance of accuracy can best be 
realized when considering that the en- 
ergy consumption of one large turbine 
is well above of one million dollars of 
fuel per annum. 


E FFICIENT production of power in 


DESCRIPTION OF TURBINE 

The turbine test to be described was 
run on a reaction-type 1800-rpm. tan- 
dem compound turbogenerator rated at 
115,000 kw. at 92% power factor. The 
normal! steam conditions are: 

Steam pressure at throttle, 640 Ibs./in.? 
abs. 

Total temperature at throttle, 750°F. 

Exhaust back pressure, 1” Hg absolute. 

All the steam delivered to the throt- 
tle, except that used for feedwater 
heating in the final stage heater, is re- 
heated to 750°F. There are four points 
of extraction for feedwater heating and 
the temperatures of the water from 
the final-stage heater at full load is 
360°F., 

The radial clearance between the ro- 


*Presented at the Second Annual Confer- 
ence of the Instrument Society of America, 
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tating and stationary blades, as well as 
the clearance between the balance piston 
and the balance piston packing, is of 
particular importance in a reaction-type 
turbine. These clearances must be kept 
as small as possible in order to main- 
tain efficiency at maximum. Measure- 
ment of these clearances must be ac- 
curate and their control positive. Nor- 
mal running clearances are of the or- 
der of 0.025”. 

There are three phases in the tur- 
bine test. They are (1) the preliminary 
phase involving the calibration of in- 
struments, training of personnel and 
setting up of test conditicns, (2) the 
actual taking of data or the formal 
test period, and (3) the calculation of 
test results. This article deals in par- 
ticular with the first two phases. 

DESCRIPTION OF INSTRUMENTS 

Pressures were measured as follows 
above atmospheric by high-quality 
Bourdon type gages; below atmospheric 
by mercury manometers; atmospheric 
pressure by a good mercury barom- 
eter. 

Temperature measurements’ were, 
in the main, taken with calibrated iron- 
constantan thermocouples connected to 
a potentiometer. A few temperatures 
were taken with mercury-in-glass ther- 
mometers. 

The quantities of condensate, heater 
drain and boiler feed were measured 
by means of high-accuracy Venturi 
tubes with cadmium-plated throats, cal- 
ibrated at an independent hydraulic 
laboratory. 

Condenser leakage was determined 
by measurements of electrical conduc- 
tivity. 

The measurement of radial clearance 
(spindle position) was accomplished in 
two ways. The first was by physically 
measuring the axial difference in posi- 
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By A. BAYARD SISSON, Station Efficiency Engineer, Public Service Company of Northern Illinois. 


tion of the rotating and stat ong 
parts of the turbine; this bein. «do, 
at three different locations, one 
termine “clearance” and the othe, ty 
serving as operating indices. The g, 
ond method involved the measur 
of flow of steam through the balano, 
piston to a point of lower pressure 
the turbine. This flow measureme: 
converted into a differential pressy), 
reading by means of proper connectio; 
to either a Pitot tube or an orifice, wa; 
used to calculate the clearance betwee 
the stationary and rotating parts 
the balance piston — which measu 
ment is directly related to the cleg 
ance in the turbine itself. (This meas 
urement of clearance is the reverse oj 
ordinary flow measurements, in that 
the area of the orifice was being ca 
culated, rather than the known area oj 
an orifice being used to measure thy 
flow through it.) The measurement 0! 
the velocity pressure of the steam es 
caping through the balance _pisto: 
labyrinth necessitated the design an 
construction of a special manometer (an 
therefore is worth a separate article) 
It is interesting to note that this “flov 
clearance” measurement is used as an 
operating guide, both because it is very 
sensitive and because it is a continuous 
indication of the spindle position. |) 
contrast, the actual axial measurement: 
of spindle position are but spot or peri 
odic readings. 
CALIBRATION OF INSTRUMENTS 

1. Pressure gages. — All pressur 
gages were calibrated several times 
during the series of tests by means of 
a good dead-weight gage tester. 

2. Thermometers and Thermocouples. 
—Thermometers were calibrated ove: 


their operating range against high-pre- 


cision or “standard” thermometers in a 
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BLE I—VENTURI TUBE 
CORRECTIONS 


Condensate Inlet Throat 
oO ginal 9.970” 4.9975” 
Jar "38 10.002” 5.002” 
May ‘38 9,981” 5.001” 
April ‘39 9.993” 5.001” 
Mareh '46 9.979" 5.002” 

Boiler Feed 
Original 9.4145” 5.525” 

38 9.425” 5.534” 
Mareh ‘46 9,420” 5.544” 


correctly-devised and properly-operated 
constant-temperature bath. 
Thermocouples were standardized 
over their operating range against two 
or more accurately calibrated “stand- 
ard” thermocouples in a constant-tem- 
perature thermocouple testing tank by 
means of a precision potentiometer. All 
thermocouples were iron-constantan. 


The thermometers and thermocouples 
were checked to an accuracy of 0.1 
to +0.2°F and rechecks were made on 
some of both temperature-measuring 
devices after the series of test runs 
were completed to be certain that no 
drift occurred and that calibrations had 
been correct. 


3. “Electronic” Potentiometer. — A 
push-button type of commercial “elec- 
tronic” potentiometer was used to 


measure the various thermocouple tem- 
peratures. This potentiometer was cali- 
brated over the operating range desired 
by the use of a precision laboratory po- 
tentiometer with the reference juntion 
in an ice bath. Several sets of data 
were taken in both directions: increas- 
ing and decreasing temperatures. 

The results of the calibrations of the 
thermocouples and of the “electronic” 
potentiometer are shown in Fig. 1. 
Thermocouples were not necessarily 
constructed from the same spools of 
wire and results shown might be con- 
sidered to be representative of the ther- 
mocouples tested. 

The curve of the calibration of the 
“electronic” potentiometer represents 
the average of the readings taken in 
the “up” and “down” sequence of test- 


MEASUREMENTS 


AND TABLE II—CONDENSATE 
FLOW 
Correction Ibs. /hr. CALIBRA- 

Factor < 1000 TION 
200 0.650 
0.13% 300 1.490 
0.15% 400 2.612 
0.12 % 500 4.120 
O.18% 600 5.892 
8.050 

10.474 
0.33% 900 13.460 
0.77% 1000 16.266 


CALCULATION OF CORRECTION FACTOR 


l 2 
1—(Av/A1)° 
where Ar is throat area; 
and A; is inlet area. 
Ky — Ko 
——— X 100 “> correction 
Ko 


where K, is present constant; 
and Ko is original constant. 


ing. The readings taken in the “up” 
series were consistently under those 
taken in the “down” series by approxi- 
mately 0.2°F, with a maximum devia- 
tion of 0.4°F. The “sensitivity” of the 
instrument was set far enough below 
the maximum so that no hunting oc- 
curred. It is possible, on this particular 
instrument, to adust the “sensitivity 
control” so that the potentiometer will 
attempt to seek a balance between two 
turns of the coiled slidewire and will 
continuously traverse back and forth 
between these two points. 

4. Flowmeters.—The calibration of 
the flowmeters involved two separate 
functions. The first of these consisted 
in the inspection and cleaning of the 
Venturi tubes, followed by accurate re- 
measurements of inlet and throat di- 


ameters. Table I gives the measure- 
ments, taken over a period of years, 
of two Venturi tubes, the original 


measurements of which were made in 
1929. 

These two Venturis illustrate the 
extremes of erosion that have been 
found on this turbogenerator unit. The 
condensate Venturi, as far as change 
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VENTURI METER CALIBRATION 


HEAD IN FEET OF WATER 
TEST 

Lverdade Up Down 
0.646 0.635 0.656 
1.468 1.475 1.461 
).610 2.618 2.602 
1.044 1.063 1.025 
5.778 5.765 6.781 
7.837 7.832 7.841 
10.265 10..70 10.260 
13.137 13,149 13.125 
16.412 16,506 16.318 


in throat diameter and visual observa 
tion of the cadmium-plated throat sur- 
face are concerned, has changed little 
over a period of some sixteen years. On 
the other hand, the boiler-feed Venturi, 
as indicated by both visual observation 
of the throat surface and by diameter 
measurement, has shown a definite and 
steady change: continued wear 
of metal equivalent to about 0.001” in 
diameter per year—this change 
fairly proportional to the 
service involved. 

The apparent inconsistency in the 
measurements of the inlet diameter, 
particularly on the condensate Venturi 
tube, may be explained as follows: The 
inlet section of this tube was somewhat 
rough, particularly in contrast to the 
throat section, and accurate measure 
ments were difficult to obtain. If we as- 
sume, for example, that this inlet diam- 
eter had remained constant at 9.970", 
rather than changing as progressive 
measurements indicate, then the correc- 
tion factor would amount to 0.20% in 
January 1938 rather than the 0.13% 
given: 0.19% for May ’38 rather than 
0.15% + 0.19% for April ’39 instead of 


a loss 


being 
length of 


0.12% and 0.20% rather than 0.18% 
for the March ’46 tests. Thus, varia- 
tions in inlet diameter do not appre- 


ciably affect the correction factor, for 
the maximum difference in diameter of 
0.032” represents a change of only 
0.07% in correction factor. 

Observation of the formula for the 
calculation of the correction factor 
shows why the measurement of the in- 
let diameter is relatively of little im- 
portance. The K is calculated for the 
original diameters and again for the 
present diameters and then the differ 
ence, divided by Korie, represents the 
correction necessary to be applied. In 
creased diameters of the throat give 
a correction factor which means that 
the indicated flow must be multiplied by 
a factor in excess of 1.0. For example, 
the multiplying factor for the conden- 
sate Venturi as determined in March 
1946 was 1.0018. 

The purchase and installation of 
these high-accuracy cadmium - plated 
Venturi tubes has been entirely justi- 
fied by their long, accurate perform- 
ance. 

The second function in the calibra- 
tion of the flowmeters was that of the 
indicating instruments. This was ac- 
complished by applying a measured 
head of water to the “high-pressure” 
side of the instrument and then read- 
ing the indicated flow. A water head, 
rather than a mercury head, was used 
because it could be more accurately 
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read and results were more reproduci- 

ble. Readings were made of the indi- 
cated flows when applying water head 
in increasing amount and then again 
in decreasing amount. Table II illus- 
trates the readings taken on the con- 
densate Venturi meter in March 1946. 
The original calibration head is also 
included in this table. In order to more 
readily compare the relationship of the 
meter as it was originally, and for the 
test under consideration, the indicated 
flow, in thousands of pounds per hour, 
was squared and divided by the im- 
posed head in feet of water. This fig- 
ure is denoted as C2, and identified 
with the subscript C for the original 
calibration and subscript T for the 
present test. The C2, and C*r are plot- 
ted as shown in Fig. 2. The C2r at each 
flow rate is divided by the correspond- 
ing C%o, the square root taken and a 
plot made as shown in Fig. 3. This 
plot is that of the correction ratio for 
the meter at various flow rates and 
was applied as such in the calculations. 
This correction factor was necessary 
because of the wear. Observation of the 
figure shows that most of the wear oc- 
curs between flow rates of 500,000 and 
900,000 pounds per hour and it is, of 
course, between these points that the 
meter operates a large portion of the 
time. 

Now, a large number of instruments 
of various types have been properly 
calibrated and, because of the large 
number of calibrations made, the cor- 
rections must be viewed with the idea 
of reasonability of results. It often is 
easier to find errors by this type of 
observation than by other means and 
then to recalibrate wherever necessary. 
This same type of observation was also 
used for the many readings taken dur- 
ing the actual turbine tests; and errors 
in readings could be ascertained and 
corrected before they were too late to 
be reconciled with the other data. 


PREPARATIONS FOR TURBINE TEST 


Brief mention of other preparations 
for the turbine test, aside from the cali- 
bration of instruments, msy further 
emphasize the care that is exercised. 

A careful survey was made of all 
valves which, if leaking, would allow 
flow of condensate or steam from the 
turbine system (a loss not accounted 
for in the data taken), or which would 
permit the entrance of raw water into 
the turbine system. Feedwater heaters 
and evactor condensers were checked 
for leakage. Repairs were made wher- 
ever required. 

The test was discussed in advance 
with the testing crew and they were 
instructed in reading the particular in- 
struments with which they are con- 
cerned—“dry” runs being made to iron 
out possible sources of error. Emphasis 
was placed upon the accuracies of read- 
ing and recording data during the in- 
struction and discussion period. 

Arrangements for the actual turbine 
test were discussed with the super- 
visory operating force and all neces- 
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sary arrangements were made. A list 
of the conditions of operation to be 
adhered to during the actual turbine 
test and a tentative chronological sched- 
ule of test was issued to all persons 
concerned. We have found that such a 
procedure greatly enhances the codrdi- 
nation and codperation required to 
make a series of turbine tests proceed 
smoothly and accurately. 


TEST PERSONNEL AND READINGS TAKEN 


The actual test crew consisted of 
eight men, plus the services of a tur- 
bine operator and a switchboard opera- 
tor, who took some test data in addi- 
tion to their regular duties, and the 
efficiency engineer who observed condi- 
tions and checked with the various op- 
erating men and supervisors to see that 
conditions were being met and held as 
constant as possible. One member of the 
test crew acted as a roving liaison offi- 
cer between the efficiency engineer and 
the test crew, checking readings and 
observing operation. 

Pressure and temperature readings 
were taken at five-minute intervals dur- 
ing the one-hour test period. Readings 
of electrical data and of turbine clear- 
ances were taken at fifteen-minute in- 
tervals. Flowmeter readings were taken 
at half-minute intervals. In all, some 
110 different instruments were read at 
various intervals during the one-hour 
test period, resulting in some 1760 
readings. For the particular study in- 
volved, there were seven such one-hour 
tests. 

The use of the push-button “elec- 
tronic” potentiometer permitted taking 
approximately thirty readings every 
five minutes. The limitations in the 
number of readings which could be 
taken in this interval was not the rate 
of response of the temperature indica- 
tor but the rate of recording the tem- 
perature readings. The use of this in- 
strument resulted in the reduction of 
the number of the test crew by two, 
as contrasted to former tests, and this 
was of particular importance to the 
war-reduced test staff. 


CONDENSATE VENTUR/ CAL/BRATION 


We feel that the readings an 
curate as formerly taken. 


SUMMARY AND DISCUSSION oF R 


A description has been given 
preparation for a turbine test, 
ing description and calibration i? 
struments, setting up of conditio: 4), 
training of personnel. Some m: 
has been made of the data take) 
quency of observations and the ai 
of data taken. 

The test results were calculated | roy, 
the averaged data, in a manner fo). 
lowing the A.S.M.E. Test Code, 
expressed as turbine heat rate in /ty. 
per kwh. The heat chargeable to ven. 
eration was plotted against turbine out- 
put and an equation for the heat rate 
curve was derived. In order to evalu. 
ate the test results to show the ac- 
curacy attained, it would be proper to 
have, at each particular load, two or 
more tests. Then, deviations from thx 
average curve could be expressed di- 
rectly as percertage plus or minus. 
Such a procedure has been followed on 
some of the acceptance tests but, since 
that time, we have become a little 
blasé about the necessity for so many 
tests. We can, however, show the ac- 
curacy of results when only a single 
test for each load is made. An equa- 
tion can be calculated to average the 
set of tests and then deviations meas- 
ured for each test point. Perhaps a 
more rigorous proof would be to equate 
only those points which provide mini- 
mum deviation from the curve and ther 
measure the divergence of other points. 

A graphic representation to show de- 
viations from the average curve does 
not give the proper definition and, 
therefore, it seems simpler to state 
that, whichever method was used to cal- 
culate differences, those found were of 
the order of +0.8%. 

Some mention was given earlier re- 
garding the measurement of clearance 
between the rotating and stationar) 
parts of the turbine. In this particular 
series of turbine tests, three individua! 

(Concluded on Page 1158) 
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1. Low vapor pressures. 2. Narrow boiling 
ranges. 3. Stability. 4. Ease of fractionation 
and recovery. 5. Low operating cost. 6. Uni- 
formity. 7. Low viscosity. 8. Easy vaporization. 


9. Nontoxic vapors. 


PUMPING FLUIDS play a big part in attaining the 
maximum operating efficiency of high vacuum equip- 
ment. The wide variety of DPI high vacuum equip- 
ment has been designed to accomplish specific tasks 
...and a complete series of oils—esters, hydro- 
carbons, and silicones—has been provided and 
classified according to the unique characteristics 
so that each piece of that equipment may be supplied 
with the oil to enable it to do its job at its best. 


\DP 
NG 


For full information on DPI high 
vacuum oils and greases write— 


Similarly, DPI vacuum greases, ideal for lubrica- 
tion of stopcocks, ground glass joints, and other 
vacuum seals, should be carefully selected for their 
special properties. 


LLATION PRODUCTS, INC. 
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Transmissometer for Visibility 


Measurements 


WASHINGTON, D. C.—According to Technical Report 
1114 of the National Bureau of Standards, a new instrument 
called a transmissometer, developed at the Bureau for meas- 
uring atmospheric visibility, promises to be an important 
addition to airport safety equipment. Designed in the Bu- 
reau’s Airport Lighting Laboratory to minimize the human 
factor in visual estimates of distance, particularly in foggy 


LIGHT SOURCE 


RECEIVER 


400-4000 


{ 
CONS TANT-VOLTAGE 
+> 


TRANSFORMER | A 
\ 


7 
vac 


j 

Fig. 1. Schematic dia- 
gram showing arrange- 
ment of component 
of NBS transmissome- 
ter. The indicator and 
recorder may be placed 
at any convenient lo- 
cation within 10 miles 
of the light-source and 
receiver. 


Lime 


INDICATOR RECORDER 


= vac 


weather, it not only provides an indication of visual ranges 
but also seems readily adaptable for control of high-intensity 
airport approach lights, as well as control of fog-dispersal 
equipment. 

Since visibility of objects or lights depends on transmis- 
sion of light by the atmosphere, a correlation exists between 
the transmissometer readings and the maximum distance at 


Fig. 2. Transmitter of NBS transmissometer. 


which markers or lights can be seen by a trained observer. 
If the atmosphere is uniform, this distance can be determined 
directly from the readings, giving a quantitative description 
of visibility instead of qualitative terms such as “foggy” 
“hazy” and “clear.” 

The transmissometer consists of a light transmitter, a 
phototube receiver, an amplifier, and an indicator or recorder 
station (see Fig 1). The distance between transmitter and 
receiver depends on the particular application; distances up 
to 4000 feet have been used successfully in tests. The amount 
of light reaching the receiver from the transmitter, deter- 
mined by fog density or other atmospheric conditions, is con- 
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verted into a frequency proportional to the amount o 
received. 

A 6-volt sealed-reflector lamp constitutes the 350, 
light source in the transmitter (Fig. 2). Its intensity is 
ly controlled by a voltage-regulating transformer a; 
justments are made by means of a series rheostat. | 


Fig. 3. NBS transmissometer receiver. 


zero check the light is turned off automatically once an hou 
(see the hourly breaks in the records, Fig. 5). Intermediat: 
zero checks may be made by the operator, who may be |o- 
cated several miles away. 

The receiver (Fig. 3) consists of a lens, a diaphragm, a 
photo-pulse unit and an amplifier. Light from the transmitter, 
focused by the lens on a “pinhole” in the diaphram, falls on 
the phototube receiver and generates pulses whose frequency 
is directly proportional to the intensity of light incident o) 
the phototube. These pulses are amplified and transmitted 
over a signal line to the indicator. The frequency of these 
pulses may vary from 60 per second in clear weather to one 
in 20: minutes in dense fog. 

The indicator consists of a two-stage amplifier, a fre- 
quency-measuring unit and a calibrator that provides a cal- 
ibration frequency of 60 pulses per second. The two-stage 
amplifier amplifies and sharpens the incoming pulses and re- 
duces the effects of noise picked up on the transmission line. 
The frequency meter levels and averages these pulses, and 
produces a meter reading which is directly proportional to 


Fig. 4. Indicator unit of NBS transmissometer. 


the pulse frequency and thus to the transmission of the at- 
mosphere between the light source and the receiver. 

The indicator unit (Fig. 4) gives both a dial and a chart 
record. It can be placed as far as ten miles from the receiver. 
This allows installation of the indicator in the control tower 
and the use of more than one transmissometer to cover var- 
ious parts of the airport with all indications centrally ob- 
served. 

Investigations are now under way to determine exactly 
the transmissometer’s scope and usefulness to aviation. Five 
units at the Joint Landing Aids Experiment Station, Arcata, 
Calif., are being used in study of fog dispersal methods and 
high-intensity approach lights. The instruments have also 
been in use at the CAA Experimental Station, Indianapolis; 
at the Naval Air Test Center for visibility and airport 
lighting equipment tests; and at the Tiffany Foundatio: 
(Long Island) under direction of the NDRC. 

A special use of the instrument was indicated during tests 
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How much are you 


spending 


ERHAPS your company is losing money on 

excessive steam consumption in various de- 
partments due to faulty operation of traps or 
valves. At any rate, you can’t cut steam costs 
without first figuring them out. And that’s just 
what the new Taylor Integrating (Aneroid or 
Mercury) Flow Meters can do for you with de- 
pendable accuracy. 


First the Manometer precisely measures the 
rate of flow. Then the Taylor Square Root In- 
tegrator accurately totalizes the flow of liquids, 
and of gases and steam under constant pressure. 
For instance, this versatile Taylor instrument 
keeps the exact total of steam consumption 
throughout your building at your fingertips. 


The Square Root Integrator is easy to read 


Instruments for 
indicating, recording and 
controlling temperature, 
pressure, humidity, flow 


and liquid level. 


through a large (2-inch) window in the case door. 
Dependable, synchronous motor drives counter 
thru positive clutch without the use of ratchets. 
Continuous check on accuracy of calibration at 
any point of range. Both Oilite and ball bearings 
for long life. Few moving parts; permanently 
lubricated cam rollers, self-lubricated bushings; 
positive, oil-proof counter clutch. 


v 


For full details, ask your ‘Taylor Field Engineer. 
Also ask him about the new ‘Taylor Aneroid 
(mercury-less) Manometer, with no mercury, no 
pivots, no stuffing box! Nothing to replace or 
wear out. Write for Catalog 98175. Taylor 
Instrument Companies, Rochester, N. Y., or 


‘Toronto. Ontario. 


Taylor Instruments 


MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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OR RATE 
OF FLAME 
PROPAGATION? 


SEEING NOW 


MADE POSSIBLE BY 
REMARKABLE NEW 
ELECTRONIC FEA- 


TURES OF 


PRESSUREGRAPH with Syncro-Marker 


Reproduces on oscillo- 
graph screen, accurate 
picture of pressures 
during and after ex- 
plosion, relates pres- 
sure variations to 
time, top dead center, 
angular velocity, etc. 
Also accurate tracing 
of rate of flame propa- 
gation. See pressure- 
time characteristics of 
automotive, jet and 
Diesel engines, also 
compressors, pumps, 
etc. Operates over 


wet the 
EXPLOS/ON? 


PEAK 


PRESSURE 


Pressuregraph Syncro-Marker Oscillograph 


range from static up to 10,000 cycles at pressures from 0 to 10,000 Ibs. 


Send for description and full engineering data 


ELECTRO PRODUCTS LABORATORIES 


549 W. RANDOLPH ST., CHICAGO 6, ILL. 


Phone STAte 7444 


Retracting this 
button enables 
you to use the 
Indicating Mi- 
crometer as a 
snap gage on 
job lots. 


With this Indicating Micrometer, you know when you're 
right . . . In a top quality micrometer you have a 
Dial Indicator which shows the precise measurement 


in tenths (.0001"). 


You get four additional positive advantages. (1) By re- 
tracting the lower anvil with the push button, you have 
a snap gage to use on job lots. (2) The tolerance hands 
on the dial make it easier to determine the dimensions 
which are within tolerance. (3) You get Tungsten Carbide 
Anvils. (4) All except the stainless steel spindle is finished 


in beautiful, rust-proof dull chrome. 


The Federal Indicating Micrometer is a basic instrument 
you need today. Write for illustrated Bulletin No. 111. 
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FEDERAL PRODUCTS CORP. . 1144 Eddy St. - Providence 1, R. I. 


at Arcata when it began to give evidence of the app 

fog six hours before any trace could be seen by th r 

eyes. Similarly, it frequenily gives indications of th. ¢ 

of fog long before changes can be seen. . 
At present the principal applications of the tra; 

meter to aviation are: (1) as a control for high-i) 

lighting and fog-dispersing equipment, (2) to sup) 


“Moderate ito Thiek Fag\ 


Fig. 5. Chart records from a transmissometer installed at the National Bureay 
of Standards. Transmissivity of the atmosphere in recorded (vertical scale) 
against time of day (figures along bottom of record chart). 


periodic visual observations by a continuous record of at- 
mospheric conditions, (3) to replace visual observations 
where trained observers or satisfactory marks, especially 
lights, are not available, (4) to provide a more accurate in- 
dication of visual ranges over a restricted area remote from 
the observer, particularly in an approach zone, (5) to record 
the variations and rate of change of conditions of visual 
range, and (6) to provide more accurate indications of the 
visual ranges when visibility becomes poor. 

The instrument may have special applications at night 
when lights for visual estimations do not exist or cannot b« 
used because they build up a confused light pattern as see: 
by an observer. In addition, it may also prove useful at auto- 
matic weather stations in remote unmanned locations where 
a continuous record of atmospheric conditions is desired. 


Mass Spectrometry and Statistical 
Graphs in Gas Analysis 


WASHINGTON, D. C.—According to Technical Report 
1102 of the National Bureau of Standards, the mass spec- 
trometer has shown remarkable usefulness in the analysis of 
gases and complex mixtures of gases. It offers an entirely 
new and different instrument for this type of analysis. It can 
in one operation resolve a complex mixture of gases in a few 
moments of instrument time—although subsequent comput- 
ing may require hours or days, depending upon the com- 
plexity of the mixture and the method of computation em- 
ployed. 

The nearest approach to a real qualitative and quantita- 
tive system of gas analysis yet devised is offered by the mzss 
spectrometer. Gas analysis is in some respects the most cur'- 
ous branch of analytical chemistry. No other kind of analy- 
sis of equal importance is so totally devoid of a definite sys- 
tem. When a mineral is analyzed, there is a qualitative sys- 
tem for discovering the elements and radicals present and a 
quantitative system for determining the amounts of each. 
But when a gas mixture is analyzed by the conventiona! 
volumetric chemical methods, the kinds of gas present are 
deduced from typical reactions which themselves are de- 
signed to disclose the amounts of these gases. In many cas¢s 
the identifying reaction is not sufficiently specific to resolv: 
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CONTROL 
DETERMINES ITS QUALITY 


CCURATE control of temperature or pH is vital to modern heat treating or chemical 
processing, because only in this way can uniform quality be obtained under 


mass Pp 
Potentiometers have made such control possible, and “the heart” of these instruments in 
most cases, for over 25 years, has been the Eplab Standard Cell. This cell is a “yardstick” 
for the translation of voltage to temperature. The first ial cell of its type, constant 
research has made it “as standard as sterling”. 


When you buy potentiometers, specify Eplab Standard Cells. 


THE EPPLEY LABORATORY, INC. 


SCIENTIFIC INSTRUMENTS NEWPORT, 1, U.S. A. 


THE NEW 


MULTI-LOW RANGE 


- UNIVERSAL 
TESTER 


IT's ACCURATE! IT'S DIFFERENT! 
IT’S MODERN! This outstanding 
new tester has FOUR range: « 
reading in ounces for the most pre- 
cise, analytical work. 0-10 pounds, 
0-25 pounds, 0-50 pounds, 0-100 
pounds. Pendulum type—actually 
calibrated with dead weights. 
Packed with new features! Color 
* coded dial, aluminum. grips; elon- 
gation scale. Completely motorized 
with stepless speed « control torwerd 
reverse. 


corder with edjustable 


feation. elongation scale. 


Limiting switches prevent acei- 
dental Lower 
y adjustable. Upper 
has ball-socket 
in various heights | 
° long or short specimens. T 
in TENSILE,. 
TRANSVERSE, SHEAR. 


LOW in price. The per 
tester for wire 


cations. 


W. 0. DILLON & CO., ine. 


5415 W. Harrison St., Chicago 44, Ill. 


HESE bubblers are widely used for purging 

lines and for the continuous operation of 
tank liquid level gauges . . . also in chemical 
processing to show presence of any undesirable 
or dangerous materials in gases. 


They come in two designs: ring type (Model 
C-1241)—illustrated—-and strap type (Model C- 
1439). Both of these types have brass or semisteel 
bodies and stainless steel needle valves for bub- 
bler control. Bowls are furnished of Pyrex glass or 
plastic, depending upon pressure to be handled. 
Bubbler bowl is easily removed in both types. 


These units are sturdy and dependable, moderate 
in cost and good for long, trouble-free service. 
They fill a real need and are giving top-notch 
satisfaction. Ask for Bulletin 21. 


THE MERIAM INSTRUMENT COMPANY 

10958 Madison Avenue e Cleveland 2, Ohio 

Western Division: 1418 Wilson Ave., San Marino 9, Calif. 
In Canada: Peacock Bros., Lid., Montreal 


ME RIAM * 


Gusteuments 


ESTABLISHED 191 


MANOMETERS, METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 
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CLASS LT 


adjustments. Avoids 
overheating. Saves t 
CLASS LT-3 eliminates safety haz 


REDUCING VALVE 


TYPE ARP 
Air Loading Panel 


LESLIE Co. 


299 Grant Ave., Lyndhurst, N. J. 


PRESSURE*REDUCING VALVES ‘ PRESSURE CONTROLLERS 


REMOTELY ADJUSTED 


REDUCING VALVE 
with 


AIR LOADING PANEL 


An ideal combination for 
Steam Heating Systems where 
valves are inaccessible for re- 


wasteful 
ime and 
ards. 


Write for Bulletin 46] 


PUMP GOVERNORS © TEMPERATURE REGULATORS 


SELF CLEANING ;STRAINERS “LESLIE-TYFON WHISTLES 


n timing 


on CLE 


proved ft 
ability in 
dustria! 

laboratori 


1/100 dia 
for time 
hand mak 


non-magnet movement, nickel chrome case 


(Not illustrated) 


numerals indicate thousandths of an hour, registers to 


7 jewel non-megnetic movement, nickel chrome case.. 


A TIMER FOR EVERY PURPOSE 
ELECTRONICALLY SET AND TESTED. 


Send for illustrated catalog 


SSi FIFTH AVE. NEW YORK 17, 


plants 


For unfailing accuracy 
you can rely 
BAR preci- 
sion timers. They have 


heir depend- 


leading in 


es. 


No. 601 Clebar 

DECIMAL TIMER 
I: side slide 
-out. Large 


es one revo- 


lution in one minute. 30 
minutes register. 7 jewel 


... Each $18.50 


No. 656 Clebar DECIMAL HOUR Timer 


Sweep hand makes one revolution in 36 seconds; decimal point 


1080 seconds 
.Each $19.75 


CLEBAR WATCH CO., INC. 


N. Y. 
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and 


the mixture to its actual components. Thus combustio. 
ods are incapable of identifying or estimating more ¢! 
hydrocarbons of a related series in any one sample. 

The mass spectrometer separates various gases 
basis of the actual weight of the ions characteristica 
duced on dissociating each molecular species by 
bombardment. In many instances such a separation at’ ¢q 
clear-cut identification of each component of the m \t,, 
Usually the quantitative resolution of the mixture » .y }, 
achieved by the proper mathematical treatment of th. <) 
trometer data; and often the qualitative and quant): atjy, 
processes are simultaneously conducted as in the case «f ¢}, 
older chemical methods. 

Both the mass spectrometer and the conventiona! 
metric chemical methods have recently been used by a ; 
of codperating laboratories in the analysis of a standa; 
sample of natural gas. Twenty laboratories possessing a tota 
of 21 spectrometers participated in the spectrometric tests. 
and thirty laboratories in the chemical tests. This represents 
one phase of study of existing methods of gas analysis }, 
means of a nation-wide codperative analysis of standard 
samples, which the NBS is making in codperation wit! 
sub-committee of the ASTM. These samples are not to }y 
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0.650 0655 0 €60 0665 0670 0680 0690 0695 0708 
SPECIFIC GRAVITY 


This typical plot illustrates the range of values of specific gravity—only 
one of several items in a complete analysis—obtained by two of the most 
important methods of gas analysis. The values in the upper section were 
calculated from analyses by the mass spectrometer and those in the lower 
section from chemical analyses. Every circle represents the specific gravity 
calculated from one analysis of the standard sample. The abscissas are 
numerical results derived from the analyses and the ordinates indicate the 
frequency with which they occur. 


OR 


confused with the regular standard samples issued by the 
Bureau for purchase, but are carefully-prepared gas sam- 
ples furnished to codperating laboratories. Reports of this 
cooperative analysis (RP 1759 and RP 1789) give for th 
first time a picture of the actual state of gas analysis in this 
country with respect to two of the three most important 
methods of analysis, the third method being fractional! 
distillation. 

All analytical data, together with the average values de- 
rived from each series of analyses, have been translated 
from extensive tabular form to a set of frequency-distribu- 
tion plots which reveal at a glance the entire story both i 
general and in essential detail. Each circle appearing on 
the frequency-distribution plots represents a value derived 
from a single analysis. The circles are plotted equidistant on 
the ordinate corresponding to their value. Thus the abscissas 
are values derived from the analyses, and the ordinates indi- 
cate the frequency with which these values occur. This man- 
ner of plotting shows clearly the distribution of all the re- 
sults and forms a basis of a probability curve, of which the 
maxima are the most probable values. These graphical pic- 
tures not only save hours of study of the tabulated data, but 
actually make the significance of the data so self-evident 
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In The Best Industrial 
Soldering Circles 


STANDARD FOR TESTING OTHER GAUGES 


Recognized as the standard for testing pressure read- 
ings with dead weight accuracy, Heise Extreme 
Precision Gauges provide the quickest reliable way 
of testing: (1) new ordinary gauges, (2) inspector's 
gauges, (3) for faster results where dead weight 
testers have been used. 


RANGE FROM 0-15 TO 0-20,000 


172.80 & 165.60 


WEISE BOURDON TUBE LABORATORIES 


| [BROOK ROAD NEWTOWN, CONNECTICUT 


IN COLLABORATION WITH THE A. H. EMERY COMPANY The Choice Is 


CONTROLS KESTER FLUXES 


TEMPERATURE PRESSURE LIQUID LEVEL ® ETC. 


When your soldering operations call for separate 
flux, count on Kester for a laboratory-tested flux 
that will provide the best possible job. Kester 
fluxes are manufactured to eliminate the possibil- 
ity of failure in any solder requirement. 


Basing each formula on extensive research and 
more than half a century of practical experience, 
Kester now offers hundreds of fluxes for the wide 
and varied requirements of today’s industry. 


Kester Engineers will gladly supply you with 
technical assistance in the solution of any flux or 
solder problem. Write fully, without obligation. 


KESTER SOLDER COMPANY 
4216 Wrightwood Ave., Chicago 39, III. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


Mercury switches are used exclusively in all Mercoid : mgs : 

Controls. x They insure more dependable control SvGlex FA 
performance, and longer control life. = Write for ( ‘ : 
Catalog N° GOOA, for complete information STANDARD FOR INDUSTRY. 


THE MERCOID CORPORATION * 4201 BELMONT AVE.. CHICAGO. 4], ILL 
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will not freeze . . 


SES! 


Many of the large and disastrous fires which have 
occurred in the last year could have been con- 
trolled at their inception by a Seedburo fire ex- 
tinguisher. Seedburo’s line is complete. The model 
shown is the ‘‘Pistol-Grip.’’ Metal parts are cor- 
rosion-proof. Liquid is carbon tetrachloride . . . 
- does not damage material or 
equipment. Trigger action shoots stream up to 30 
feet. Fully Underwriters’ approved. 1 qt. and 1 
qt. sizes. Refill liquid also available. Write for 
complete details. 


744 CONVERSE BUILDING, CHICAGO 6, ILL. 


Low cost gas analysis! 


ACCURATE... 
SENSITIVE... 
COMPACT... 
RUGGED... 


GOW-MAC cells re- 
quire no special in- 
struments—give ex- 
cellent results with 
standard accessories 
found in any labo- 
ratory or instrument 
department. 


The GOW-MAC cell is a time-saving 
research tool of proven dependability 
for gas analysis, observation and de- 
tection. It is equally adaptable to 
continuous indication, recording or 
control. Incorporating a _ balanced 
bridge circuit, the units are extreme- 
ly sensitive to quantitative changes 
in various atmospheres. Important 
features of the GOW-MAC cell are 
its stable zero balance and freedom 
from leakage of sampling or refer- 
ence gases. Every GOW-MAC unit is 
built to exacting standards and is 
therefore highly interchangeable. 
Mass production lowers the cost of 
this versatile unit to only $30.00. 


INQUIRIES FROM LABORATORY 
SUPPLY HOUSES SHOULD BE AD- 
DRESSED TO DEPT. SD. 


GOW-MAC INSTRUMENT CO. 


22 LAWRENCE ST., NEWARK 5, NEW JERSEY 
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that lengthy and detailed explanation of each pl: 
necessary. 
In general the results are scattered considerab 


| than had been expected. The lack of reproducibility 


laboratories clearly demonstrates for the first time : , 


| need for standardization of analytical methods anc | 
| dure in the field of gas analysis. Although the spect) 


values show better reproducibility and closer agreeme 
the known composition than do the chemical values, |, 
improvement is believed possible. As the method is ». \ 
has not yet been subject to great variations of appara) 
procedure, efforts are being made to establish a st..¢; 
procedure that will lead to even better results with th. yy; 


| spectrometer. 


Huge Tester for Airplane Wheels. 


Tires and Brakes 


AKRON, Ohio.—Enough equivalent energy to lift a | 
000-ton Liberty ship two and a half feet is built into a 
machine for testing airplane wheels, tires and brakes wh, 
the Goodyear Tire & Rubber Co. placed in operation 
cently. Goodyear officials announced that the machine ¢; 
test landing loads up to 40,000 Ibs. per wheel, tire or braj 
—the equivalent of an 80,000-lb. airplane. 

Goodyear’s new testing machine utilizes a wheel wh 
is 10 ft. in diameter and with a top speed equivalent to 2 
m.p.h. By means of 21 plates distributed on both sides 
the center wheel, the dead weight can be increased or ( 
creased as desired. 

Goodyear disclosed that the new testing machine has 
energy equivalent of 50,500,000 ft.-lbs., believed to be 
greatest energy capacity ever built into a testing device | 
airplane wheels, tires and brakes. The machine is power 
by a 150-hp. motor and needs only 17% minutes to rea 
top speed. 

Requiring 168 revolutoins for the equivalent of a mil 
travel after an airplane tire “lands” against it, the ma 
testing wheel weighs between 16,000 and 17,000 Ibs. Wit 
the addition of the side plates, this weight can be increas 
to a total maximum of about 75,000 Ibs. 

Nine 1” plates are provided on one side of the wheel a) 


ten 1” plates on the other side. Both sides of the main tes’ 
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wheel are equipped also w:th another half-inch plate 
ch weighs an additional 1475 lbs. each. Goodyear officials 


ple y 


| 
| 


Jerab imated the weight of the entire installation at more than 
bility | ey 000 Ibs with the flywheel, its auxiliary plates ands its 
time 1, se accounting for 100,000 lbs. alone. 
is anc »)J Requiring two years to build from the time of its con- | 
Spectr nye, MM/ption, Goodyear’s machine is equipped also to test air- | 
reeme ane brakes by direct connection to the axile of the huge 
ilues, against which tires are “landed.” 

d is) By harnessing a brake directly to the axle, a brake of 
pparat us .dpficient size to stop a 70,000-lb load can be tested. 

1 a StindaffIn addition to the 40,000-lb. “landing” apparatus on one 
rith th. »odlide of the flywheel, and the arrangement for testing brakes 


, the flywheel’s axle, the Goodyear testing machine is 
nuipped also with additional tire-testing apparatus on the 
her side of the wheel from the “landing” device. 

A feature of the installation is that power is applied to 
e flywheel from the 150-hp. motor by Goodyear’s steel 
ble V-belts, which utilze strands of woven steel in the 


heels. 


o lift )reass instead of conventional cords or fabric. 
t into a yf As the “landing” apparatus plunges a tire against the 
rakes whifvolving flywheel, which simulates an airplane’s landing 
eration ,gpeed, Goodyear engineers duplicate the performance of 
lachine ¢mheels, tires or brakes as a warplane alights from the sky. 
re or braifhe new Goodyear machine thus can duplicate landing 
eeds up to about 200 m.p.h., which is considerably in 
thee] whidfkcess of present landing speeds. 
to 2 
th Sides 
sed or Giant Tire Undergoes Test on World's 
Largest Dynamometer 
device {EAST PITTSBURGH, Penna.—The massive size of the 
is powerdMorld’s largest wheel, brake and tire testing machine used to 
S to reacfimulate landing effect of future giant bombers, is shown with 
fichael R. Riola, aeronautical engineer of the Air Techni- 
f a mileMal Service Command, examining the tire after a test run. 
the mafhe three-quarter-ton tire stops the 158-ton steel inertia 
lbs. Witfheel in 20 seconds. The 110” tire is slammed against the 
increaseffteel wheel as the wheel speeds around at two miles a min- 
e, simulating actual landing conditions without risking 
wheel anffersonnel or equipment. The apparatus, designed and built 
main tesfiy the Adamson Machine Co. of Akron, O., in conjunction 


ith the Aircraft Laboratory, Engineering Division of the 


SHIP 


CLINOMETER 
No. 8 No. 460 jo. 
SOUNDING TUBES FATHOM RULES 
No. 410 
SOUNDING SHEATH 

Mare SOUNDING LEAD R¢ LEAD RODS 

R 

ROUND DIALS RECORDERS 


© MOELLER e 
STRAIGHT AND ANGLE FORM 


No. 5000 SUBMARINE THERMOMETERS 


No. 6000 


THE ACME OF DEPENDABILITY 


Built upon 4 generations of 
GUARANTEED ACCURACY 


On deck, in cabin, or engine room whether 
to indicate temperature readings, or to take 
soundings — whether to measure fathoms, 
or determine trim and heel measurements— 
Moeller Marine Instruments have set the 
standard of accuracy for dependability in 
the Marine field for almost half a century. 


Send for literature on 


INDUSTRIAL, LABORATORY 
AND RECORDING THERMOMETERS 
THERMOSTATS HYGROMETERS 
HYDROMETERS PSYCHROMETERS 
AND MARINE SPECIALTIES 


MOELLER 


INSTRUMENT COMPANY 
132nd ST. and 89th AVE. - RICHMOND HILL 18, 
Representatives in Principal Cities| 
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4a 
SALINOMETER SETS No. 1691 
i} 


PREMIER DIALS, 
PANELS & PLATES 


What counts, sales-wise, is 
what your customer sees. 
What gets the attention for 
Premier Metal Products, 
quality-wise, is their sharp- 
ness and clarity . . . close 
tolerances . . . rich colors 
and baked-in finishes. Let us 
tell you how these qualities 
can edd important sales- 


appeal to your products. 


Etched & Lithographed on: 

® Aluminum © Brass 

® Bronze ® Copper 

® Mone! ® Nickel Silver 
® Stainless Steel 


WRITE FOR BULLETIN 


‘Eiching Company | 


SLAND ciTY 1. 


Premier Metal 
st STREET, LONG ! 


43-21 21 


TRIMOUNT 
MANOMETERS 
for Every Industry 


Trimount Manometers are 
widely used to measure dif- 
ferential and absolute pres- 
sures as well as rate of flow 
in equipment in the field and 
in the laboratory. 

Trimount’s line includes U- 
Tube and Well Type Man- 
ometers, Inclined Manom- 
eters, Draft Gauges, Indi- 
cating Flow Meters, Tank 
Liquid Level Gauges, and 
Micro Manometers. 

Electronic devices include: 
Dynamic Pressure Gauges, 
and a new Carrier System, 
Liquid Level Controls, Elec- 
tronic Pressure Controls, Bin 
Level Controls, and Pressure 
Cutoff Switches. 
Write for literature. 


TRIMOUNT 
INSTRUMENT COMPANY 


37 W. Van Buren St., Chicago 5, Hl. 
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AAF Air Technical Service Command, is equipp, 
controls and motors built by the W estinghouse 
Corporation. The dynamotor weighs 250 tons and ith is 
AAF engineers at Wright Field, Dayton, Ohio, ch. > , 
strength and operating characteristics of new a»), 
landing, wheel, brake and tire assemblies. 


Teaching Scales the Right Weight 


PHILADELPHIA.—Many of the county sealers 
are figuratively from Missouri: it’s hard to convince thy 
their pet scales are anything but perfect. “But we ca), sh, 


them,” V. C. Campbell, Deputy Ohio State Sealer, said wit 
a grin. ““‘We have the equipment now to convince even th 
most skeptical.” 

That equipment is a mobile unit, housed in a C-70 Autoca 
It comprises ten 1,000-lb. weights, a hoist, a dolly for moving 
the weights, and other minor equipment. 


Operated by the Division of Weights and Measures of the 
Ohio Department of Agriculture, the unit will have blanketed 
the state by the end of this year. Industries served by the 
unit include coa! and livestock yards, grain elevators, and 
other plants where huge scales are used to weigh trucks and 
trailers. 


Elementary Engineering Electronics 


With Special Reference to Measurement and Control 
By ANDREW W. KRAMER ORDER THIS UNIQUE BOOK NOW 
Managing Editor Power Check, money order or cash 
Plant Engineering, Mem- must accompany order. 
ber American Institute of 


Electrical “Engineers, As- Instruments Publishing Co., 

sociate Member Institute 1117 Wolfendale St., — 12, Penna 

of Radio Engineers. Enclosed is $. .copies of 
Kramer's ELEMENTARY. ENGINEERING TI 
ELECTRONICS (at $2 each). 


Cloth, 344 pages, 259 il- 


lustrations, $2 postpaid. 


Address 
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AIR-RESISTANCE 

IS EXCESSIVE- 

HAYS | 

AIR-FILTER 


Air filters clog with dirt—can't be avoided. Result— 
air circulating efficiency goes steadily down, and 
power costs just as steady go up. 

Know the condition of your air filters—by means of the Hays 
Air-Filter Gage: simple, fool-proof, easy to install—tells you 
when it's time to clean or change filters—sounds an alarm or 
flashes a light if desired. 


uid wit Write for Publication 46-751 and prices, to 990 Eighth 

ven th Avenue, Michigan City, Indiana. 

Lutoca Pag 

JAYS CORPORATION 
IWSTRUMERTS MICHIGAN CITY, INDIANA, U.S.A - 

AND CONTROL 
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al SR-4 RECORDERS and Strain Gages 


THE BALDWIN LOCOMOTIVE WORKS, Phila. 42, Pa., U.S.A. 


Offices: Philadeiphic, New York, Boston, Birmingham, Houston, St. Lovis, 
Chicage, Cleveland, San Francisco, Seattle, Washington, Pittsburgh. 


SR-4 Recorders precisely and continuous- 

ly indicate and record strain reported by 
— SR-4 Strain Gages attached to machine or 

Structure. Switching wait (right) succes- 
enna sively scans up to 48 gage stations. 


‘DETROIT 


**DETROIT” 
IMMERSION CONTROL 


Keeps You in Hot Water 


No. 10—Detroit Lubricator Co. 


The “Detroit” No. 653 Immersion Control is 
designed for domestic hot-water boiler installa- 
tions and is an excellent typical use of a Chace 
Thermostatic Bimetal Helix. It controls the burner 
regardless of thermostat demands and main- 
tains a constant boiler water temperature, as 
set on the range adjustment scale. 


The removable well is inserted in boiler wall 
below water line. As water enters, the outer end 
of helix moves counter-clockwise, turning the 
shaft of the contact arm. The permanent magnet 
causes a quick, snap closing of the contact 
points—and the burner is turned on. When the 
water reaches the set temperature, the reverse 
action occurs and contact is broken. Chace 


Thermostatic Bimetal provides accurate opera- 
tion and long, dependable service as the 
actuating element in many such temperature 
responsive devices. 
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NEW 


In this department we report each month new devices for measurement, inspection, 
testing, metering and automatic control—in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 1161 


“One-side” Type Thickness Gage 

New “Electroflux,” for measuring 
corrosion and wall thickness from one 
side of metallic surfaces, is designed for 
non-destructive inspection and testing 
of metallic containers, vessels and pip- 


ing while in service. It combines a 4- 
electrode probe, a small 6-volt battery, 


an electronic voltmeter and power sup- 
ply for measuring low-voltage output 
from the probe, and inter-connecting 
cables to permit probe to be moved 


about. It measures steel thicknesses 
from 0.125” to 2.250” within 3% of 
actual thickness. It weighs 55 ibs.— 


Scott Electroflux Co., Waltham, Mass. 


Please mention number 1201 when filling out card 


Mass Spectrometer 


New “Model 21-201 Consolidated- 
Nier Isotope-ratio Mass Spectrometer” 
permits direct measurement of ratios 
of tracer isotope to naturally-occurring 
isotope in samples from different parts 
of a system under test. Among features 
are ease of operation: wide range (from 
hydrogen-denterium ratio to masses as 
high as 70); high accuracy (example, 
<1% of ratio in Cj3/C12); two vac- 
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uum pumping systems; Alnico-produced 
magnetic field adjustable by iron 
shunts, Its principal application is bio- 
logical research. — Consolidated Engi- 
neering Corp., 620 North Lake Ave., 
Pasadena 4, Calif. 

Please mention number 1 2Q2 When filling out card 


Microscope with Variable- 
focus Condenser 


New microscope equipped with a 
variable-focus condenser provides for 
the first time full illumination in ob- 


jectives having a focal length of 28mm. 
or more (intermediate and low-power 
magnifications). Its condenser achieves 
varying focal lengths equal to the focal 
lengths of all objectives. Almost in- 
stantaneous change in both magnifica- 
tion ard illumination has now been ob- 
tained. Previously, this would have 
required a different condenser for each 
objective. New condenser cannot be 
fitted to old-type microscopes, but start- 
ing immediately, it will be standard 
equipment on maker’s new laboratory 
microscopes without any increase in 
price.—Bausch & Lomb Optical Co., 635 
St. Paul St., Rochester 2, N. Y. 


Please mention number 1263 When filling out card 


Electric Hand Tachometers 


New triple-range electric hand tach- 
ometers for general-purpose speed meas- 
urements in rpm. or fpm. have an accu- 
racy of 1%, 100-division 3%” scale. 
“Type 25A” has ranges of 200 to 2000, 
500 to 5000 and 1000 to 10,000 rpm. 
“Type 25B” for low speeds has ranges 


of 20 to 200, 50 to 500 and 100 t. 39) 
rpm. Desired range is selected by « vit, 
and no damage results from se}: ct», 
of an improper range, changing rye: 
while in operation or over-spering 
Operating torque of the head is aprox 
0.05 oz.-in. Speed adapters are avai!ab\; 
for extending speed ranges up or dow: 
by a factor of 10. Angle adapters ar, 
available also for measuring speed j; 
cramped quarters.—Metron Instru men: 
Co., 432 Lincoln St., Denver 9, Colo. 


Please mention number 1204 when filling out card 


Fluorescence Unit for 
Metal Analysis 


New Geiger-Counter Fluorescence, 
Analysis Unit utilizes a new x-ray dif- 
fraction technique to make possible 


rapid quantitative metal analysis. It 
determines quantitatively the purity of 
metals or the percentages of alloying 
components, also quantities of metallic 
elements dispersed in non-metallic car- 
riers. Unit comprises an x-ray genera- 
tor, a rotating indexing holder for fou 
specimens, a special collimating system, 
a crystal (usually sodium chloride), « 
goniometer having a scale graduated 
from 0° to 90°, and a Geiger counter. 
Crystal and Geiger counter are mount- 
ed on and positioned by arms which 
traverse goniometer arc. Unit serves 
for determinations on elements rang- 


4-unit 

Sample 

holder 

system (ususlly NaC 

X-ray tube 


ing from atomic numbers 20 to 41 whe: 
a rock salt crystal is employed. For ele- 
ments 42 to 50, a calcium fluoride crys- 
tal may be used. — North Americ’ 
Philips Co., Inc., 100 East 42nd Stre:t, 
New York 17, N. Y. 


Please mention number 1205 when filling out card 
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D-c. Power Supplies 


New “HiVolt” hermetically - sealed 
jgh-voltage low-current d-c. power 
supp! es transform 118-volt 60-cycle 
to 2400-volt d.c. “PS-1” is designed 
charge “Plasticon’’ capacitors for 
ise in photoflash and spectrographic 
alysis equipment; “PS-2” is intended 
for use in radiation counters, oscillo- 
scopes, and television receivers. Both 
measure 354” X 36" X 51”; weigh 
24% lbs.—Condenser Products Co., 1375 
vy. Branch St., Chicago 22, Ill. 


Please mention number 1206 when filling out card 


Electrical Analogs for Rapid 
Solution of Control Problems 


New “Analauts” are commercially- 
available forms of “‘analogs” [ see page 
1101]. Illustrated is “Model 105”, a con- 
sole form of maker’s “Automatic Ana- 
log Computor” designed and constructed 
for a special class of problems in con- 
trol dynamics of vehicles. Transient re- 
covery curves, following selected dis- 
turbances, are shown directly to oper- 
ator, who adjusts parameters to find 
optimum conditions for stability and 
high performance. Complete solutions, 
in the form of design constants and 
criteria, may be carried out in short 


order, even with dynamic systems for 
which analytic methods are prohibi- 
tively complex. — George A. Philbrick 
Researchers, Inc., 230 Congress St., Bos- 
ton 10, Mass. 

Please mention number 42¢)7 when filling out card 


Vacuum Thermocouples for 
Radiant-energy Measurement 


New “Type R” thermocouple has the 
following characteristics: (1) High 
sensitivity—developing 0.066 microvolts 


With radiation intensity of luw/cm? at 
lamp color of 2785°K.; (2) short peri- 
od, approx. 3 sec.; (3) resistance ap- 
prox. 6.5 ohms; (4) target approx. 
4 mm.?; (5) spectral range useful be- 
tween approx. limits of 0.3 to 3 mi- 
crons; (6) high-vacuum mounting 


assures stability and freedom from 
zero drift. Used with a millivoltmeter, 
new thermocouples are said to be ex- 
ceptionally useful in indicating, con- 
trolling, or recording temperature. A 
valuable feature is their ability to 
measure temperature of moving objects 
on conveyors.—Field Electrical Instru- 
ment Co., 109 East 184 St., New York 
53, N. Y 

Ple: 


mention number 1208 when 


Mass Spectrometer 


New “Model M60” mass spectrometer, 
especially designed for analysis of iso- 
topic and complex gas mixtures in bio- 
chemical field, has optimal resolution in 
“biochemical” range up to mass 100. 
Variable magnetic field permits larger 
masses to be focussed with lower reso- 
lution. It is a 60° type instrument oper- 
ated from a 115-volt 60-cycle a.c. line. 
Mass scanning is performed by manu- 
ally varying accelerating voltage with 


precision voltage divider. Ion beam in- 
tensity for each mass is measured by 


null method precision potentiometer. 
All parts of instrument are easily acces- 
sible. Tube is provided with ground 
joints at each end permitting easy ac- 
cess to source box and collector plate. 
A filament may be replaced in a few 
minutes, Electromagnet has fine adjust- 
ments for tilt, position, height and 
skew. Each electronic component is a 
separate unit, provided with its own 
fuse, power switch, pilot light and in- 
dicator. Line variations of 95-135 volts 
will not affect output.—Process & In- 
struments, 60 Greenpoint Ave., Brook- 
lyn 22, N. Y. 

Please n 


ention number 1209 When filling out card 


Pipette-type Conductance Cell 
New “Type G-100 Micro Conductivity 
Cell,” originally designed for study and 


checking of human-eye fluids, operates 
with only 0.05 to 0.10 ce. of solution. 


Cell constant is 100. Squeezing and re- 
leasing rubber bulb draws minute liquid 
sample up into thick-walled cell. Elec 
trical connections are made by clip-on 
terminals snapped over external bands 
on glass tube.—J ndustrial Instruments, 

c., 17 Pollock 1ve., City 
A 
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Je rsey 
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Appliance Testers 


New “Models 2005 and 2006” Dual 
instrument Appliance Testers are de 
signed for those who prefer the volt 
meter-ammeter method of testing house 
hold appliances and industrial appli 
cations. Full-range coverage provides 


simultaneous readings of line voltage 
current 


and drain. An indication ot 


power consumption may be obtained. 
Leather carrying case prevents scratch 
ing enameled appliance finishes. 
Weight: 2 lbs. “Model 2005” ranges: 
0-10 a.c.-d.c. ammeter; 0-130-260 a.c.- 
d.c. voltmeter., “Model 2006” ranges: 
0-25 a.c.-d.c. ammeter; 0-120-260 a.c.- 
d.c. voltmeter.—The Triplett Electrical 
Instrument Co., Bluffton, Ohio. 


Please mention number 4244 when filling out card 


Colorside Projector 
New “Spencer MK Delineascope”’ 2 
x 2” colorslide projector is designed to a 
provide greater screen brilliance and 
more even illumination from edge to 
edge than previous models, as well as s 


coolness of operation and slide safety. 
It is available in 150-, 200- and 300-watt 
models with all surfaces of optical sys 
tem hard-coated to assure maximum 
brilliance and contrast. Other 


image 
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features include a new 5” focus f/3.75 
achromatically-corrected objective said 
to give needle-sharp definition; and a 
new slide carrier (Fig. 2) which auto- 
matically centers glass, cardboard or 
metal slides in focal plane. No refocus- 
ing is necessary once adjustment has 
been made. Company states projector’s 
spiral focusing is rapid and precise and 
that an efficient heat-absorbinb glass 
(plus fan cooling in 300-watt model) 
assures slide safety. Carrying case 
opens from side and holds accessories 
and slides. — American Optical Co., 
Southbridge, Mass. 

"lease 


mention numbe 


1212 when filling out card 


Fused Rotary Snap Switch 


New fused rotary snap switch saves 


space in switchboard installation. As- 
sembly comprises “Type P” rotary 


quick-make and quick-break, snap ac- 
tion switch in combination with panel- 
mounted fuse holders accommodating 
standard cartridge fuses in the 10-30- 
60-100-200-amp. ratings in which the 
switch is available. Fuse holder includes 
a neon-lamp type blown-fuse indicator 
and provides for replacing fuses from 
front of panel—Electro Switch Corp., 
Weymouth, Mass. 


Please mention number 1213 When filling out card 


Calculator for Sampling 


New pocket-size calculator makes 
available to anyone the benefits of se- 
quential sampling, is so simple that 
inexperienced operator may use it in 
connection with inspection of any pro- 
duction item. It tells operator how many 
samples to take, how long to continue 
sampling, and finally indicates whether 
the lot should be accepted or rejected. 
If a plant already uses sequential 
sampling, new calculator can be cali- 


brated to fit existing standards, or a 
sequential sampling program may be 
developed by consultation with a qual- 
ity-control statistician. Calculator func- 
tions on basis of five factors of quality 


control: (1) acceptable quality level; 
(2) unacceptable quality level; (3) 
factory risk; (4) customer risk; (5) 


average outgoing quality limit. Calcu- 
lator can be supplied in metal or plas- 
tic, printed in three colors.—Lightning 
Calculator Co., Inc., 496 Atlantic Ave., 
Brooklyn 17, N. Y. 


lease mention number 1214 when filling out card 


Plug-in Scale-of-two Circuit 
New “Duoscale” consists of a 6AL5 
and a 6J6 tube in an improved Higgin- 
botham circuit built in a 2”* 2” & 2” 
cast-aluminum housing mounted on a 
standard amphenol nine-prong  tube- 


base plug. All connections to other scal- 
ing circuits are made through the nine- 
prong plug. “Duoscale” can be used as a 
microsecond stopclock (using a crystal 
or tuning-fork oscillator and a series of 
scales as frequency dividers), for pro- 
duction-line counting and control equip- 
ment, and as a constant frequency 
divider in any process where events oc- 
cur too rapidly to allow actuation of a 
mechanical register, By a procedure no 
more complicated than replacing a 
tube, a complete faulty scaling circuit 
can be replaced.—Tracerlao, Inc., 55 
Oliver St., Boston, Mass. 


Please nention number 1215 when filling out card 


Gas-air Mixer 
New Gas-Air Mixer is designed to 
pre-mix any commercial gas with air 
in any desired proportion and to deliver 


mixture to the burners under constant 
pressure. Mixture ratio is independent 
of fluctuations in gas pressure or 
changes in output demand; its control 
mechanism is located on air inlet side, 
obviating need for a stuffing box. Oper- 
ator can check unit’s performance by 


observing piston and valve op. at), 
through an inspection window fj, 
capacities from 3000 to 18,000 ¢¢; 
discharge pressures range from 8 
32 oz.—Gas Appliance Service |, 
1211 Webster Ave., Chicago 14, 


Please mention number 1216 When filling 


General-purpose Relay 
New “Type C” multi-purpose 
can be quickly mounted on base or ))a), 
in any desired position, with tern. 


easily accessible; features a_ specia 
Comar coil development said to provid 
dependable performance under all oper- 
ating conditions. Average coil consump. 
tion, 742 va. Contact current capacity, 
5 amperes at 115 volts a.c. Any contact 
arrangement up to 4-p. d-t. Overall size, 
2” K 238” K 1%”. Weight 3 0z.—Comm 
Electric Co., 2701 Belmont Ave., Chi- 
cago 18, Illinois. 
Please mention number 1217 when filling out ca 


General-purpose Oscilloscope 


New “Model OL-15A” general pur- 
pose 5” oscilloscope is said to combin 
versatility of operation, dependability, 
minimum weight and bulk, and faith- 
ful presentation of high-harmonic-con- 
tent waves. Among features: Response 
curve of vertical amplifier is linear and 
without positive slope from 10 cycle to 
4 Me. so that a 100-ke. square wave 
which rises or falls in the order of 500 
volts per microsecond is faithfully re- 
produced. Horizontal amplifier respons 
extends linearly from 10 cycles to 1 Me. 
to accommodate any type of externally- 
generated sweep voltage. Sawtooth 
sweep range is from 5 cycles to 500 ke. 
with synchronizing sensitivity permit- 
ting synching and viewing 10-Mc. r-f. 
sine waves. Triggered sweeps of 0.2, 
0.5, 1, 5, 20, and 200 microseconds per 
inch may be inaugurated by internal 
trigger generator or by external pulses. 
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sweeps may be adjusted to occur before 
. after output triggers. Weight in- 
ading self- contained power supply, 95 
bs. Di mensions, 15° xX 12% 
Browning Laboratories, Inc., 
1] inchester, Mass. 
please mention number 427g when filling out card 


Frequency Meter 
New “Model S-5” Frequency Meter 
; for checking transmitters operating 
otween 30 and 500 Me. A crystal 


specia 
Trovide 


oper- 


sum] 
acity, 
ontact 
ll size, 
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standard in a temperature-controlled 
ven is employed with a long time ac- 
uracy of 0.001°. Instrument is sup- 
nlied hand-calibrated for one, two or 
three frequency bands in range from 
) to 500 Me. with an overall accuracy 
f 0.0025%. Dimensions: 8%” xX 19” 

weight, including cabinet: 35 
bs. —Brow ning Laboratories, Inc., Win- 
hester, Mass. 


Please mention number 7 219 when filling out card 


Twelve-element Oscillograph 


New “Type RS-9 Automatic Oscillo- 
graph” is a twelve-element instrument 
specially designed to meet need of con- 
trol-station engineer for automatic re- 
cording of unanticipated faults or for 
staged system testing. It will automatic- 
illy record as many as 100 transients 
vithout attention, though they are sec- 
nds or months apart. Upon occurrence 
f a fault, it will start and reach full 
recording speed in 1/500 second (% 
cycle on a 60-cycle system). Instrument 
can be supplied with built-in neutral 
current, over-current, and under-volt- 
age starting relays. After initiation, it 
will record until fault is cleared: then 
stop automatically and reset in prepa- 
ation for the next fault. Embodying 
twelve “Type OA-2 Galvanometers,” it 
produces twelve records at once. These 
may be neutral current, phase currents 
and voltages, and power. A precision 


optical system is said to assure fine- 
line traces and accurate records. Unit 
construction: “RS-9” can be furnished 
without starting relays and equipment 
for automatic operation when it is 
needed for manual or staged operation 
only; additional equipment for auto- 
matic operation can be purchased later 
and installed in a few minutes. Instru- 
ment is designed for portable or switch- 
board use.—Hathaway Instrument Co., 
Co., 1315 S. Clarkson St., Denver 10, 
Colo. 


Please mention number 1220 When filling out card 


Vacuum- 


New “Type WV 65-A Battery Volt- 
Ohmyst” is a_ self-contained, light- 
weight vacuum-tube voltmeter which 
operates independently of any external 
power source. It can be used for servic- 


ing radio and electronic equipment in 
automobiles, airplanes, boats, and in- 
dustrial installations, and in rural 
areas or other places lacking conven- 
tional power outlets. Used with RCA 
Crystal Probe, it can be employed to 
measure voltages up to 100 Mc. Neon 
lamp on front panel flashes on and off 
Ww henever selector switch is in ‘+ volt- 
age,” “‘— voltage” or ‘ohms’ position, 
indicating operation. Including bat- 
teries, new VTVM weighs 9 lbs. It 
measures 914” 614” 9146” —RCA 
Victor Div., Radio Corp. of "ndrice, 
Camden, N. J. 


Please mention number 7224 when filling out card 
ZZ 


Interchangeable Inner Valves 

New restricted inner valves for con- 
trol valves are announced. Among ad- 
vantageous applications: (1) Low- 


2 Throttle Plug 23*3 3 3° 
in 2" Body 


Ls 
| 
£ | 
th 
Glebe Body 
10 lbs. fin? 
2 @ Max. capacities | 
3 with same pressure | 
drop as test curves) 


| 
+ 


Flow — Thousands GPH water 


capacity requirements at time of orig- 
inal installation, but plans which an- 
ticipate need for increased flow through 
valve at a later date: by increasing 
size of inner valve in original valve body. 
(2) Occasionally valves with too great 

capacity are installed with resultant 


“hunting” and poor control: corrected 
by installing restricted type inner valve 
in original oversized valve body. (3) In 
many installations, strength require- 
ments demand a valve of full line size, 
but actually an inner valve one or more 
sizes smaller will pass required flow 

Particularly true in power plants where 
line stresses may be high. When maker's 
reduced trim is used, valve port area 
may be changed by installing a new 
inner valve without changing seat 
rings. This makes for a high degree of 
flexibility in valve sizing.—Fisher Gor 

ernor Co., n, Towa, 


Please mention 1222 Whent n 


Indoor & Outdoor Thermometer 


New “Duo-Temp” is designed for 
house, apartment or private office. Top 
scale (see illustration) indicates 0 


110°F. outdoor temperatures in black; 
bottom scale indicates 0-100°F. indoor 
temperatures in red. Instrument is en 
closed in a highly-finished baked-en 
amel case. No glass to break.—Jas. I’. 
Marsh Corp., Southport lvenue, 
Chicago 14, Til. 


lease mention number 1223 When 


Pneumatic Transmitter 


New ‘Model 42” pneumatic trans 
mitter for process measurements such 
as flow, static or differential pressure, 
liquid level, temperature or humidity, is 


an indicator-type instrument, available 


with either an eccentric or concentric 


seale. It is an improved design of 


maker’s previous model, most im 
portant change being completely new 
transmitting element which is exactly 
duplicated in receiving instrument. Im- 
proved accuracy in transmission is said 
to result from transmitting and re 
ceiving mechanisms being exactly 
matched and perfectly linear in cali 
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bration. Simplified calibration is an- 
other feature of new design. Case is 
12” instead of 10”, which permits bet- 
ter location of instrument parts, facili- 
tates field servicing, and provides room 
for additional units such as alarm or 
signal devices, when desired—The Fox- 
boro Co., Foxboro, Mass. 
Please mention number 1224 When filling out card 


Tension Meter for Threads, 
Wires, etc. 


New Tension Meter features trigger 
operation and automatic inserter for 
quick and precise checking of all ten- 


sions. It helps to select highest safe 
operating speed of machines so that 
threads, wires, yarns, etc., will not be 
stretched beyond danger point. It can 
be used also to measure tension in run- 
ning paper strips, tinsel and other rib- 
bonlike materials. — Sazxl Instrument 
Co., Harvard, Mass. 
Please mention number 1225 when filling out card 


Variable Marker Oscillator 


New “Mega-Marker,” for laboratory 
use, is a precision variable marker os- 
cillator. It covers range of 19 to 29 Mc.; 


for FM i-f. band (10.7 Mc.) a crystal 
oscillator is incorporated. Accuracy of 
0.02 Me. is said to be provided by more 
than 12 inches of calibrated scale 
length. Accurate check points are ob- 
tained through the employment of the 
crystal controlled oscillator.—Kay Elec- 
tric Co., 84 Marshall St., Newark, N. J. 


Please mention number 4226 when filling out card 


D-c. Amplifier 


New “Microsen Amplifier’ measures 
and amplifies inputs as low as 0.2 
microvolts, utilizes a new principle of 
d-c. amplification which is claimed to 
make possible “a combination of sensi- 
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tivity and stability heretofore impossi- 
ble in a rugged and compact laboratory 
instrument.” Input is amplified by 
means of an electro-mechanical bal- 
ance, giving an output signal said to be 
directly proportional to input signal. 
Amplifier input circuit is insulated 
from output and ground. Input is meas- 
ured and output stabilized through a 
feedback circuit. Mechanical zero ad- 
justment has sufficient range to permit 
operation from various reference volt- 
ages. Instrument has adjustable gain, 
no lower frequency limit, and low input 
resistance. It is said that no extended 
warm-up period is required. Standard 
tubes to commercial tolerances are 
used, and no tube matching is required. 
—Manning, Maxwell & Moore, Inc., 
Bridgeport 2, Conn. 


Please mention number 1227 When filling out card 


Dew-point Recorders and 
Controllers 


New “Dew Point Recorders and Re- 
cording Controllers,” said to be the first 
simple, continuous dew-point measuring 
instruments available for industrial use, 
utilize new “Dewcel” measuring ele- 
ment. This comprises a perforated metal 
cylinder about 9” long and 2” diam., 
housing a central tube containing ther- 
mal bulb, wrapped with a saline-satu- 


rated woven glass tape and two wind- 
ings of silver wire, to conduct heating 
current. Moisture determination by 
“Dewcel” is based on water-vapor pres- 
sure equilibrium temperature at which 
solution neither absorbs nor gives up 


moisture to atmosphere. Funct; 
variable heat supply is ¢ 
“Dewcel” to this equilibrium + 
ture, which is measured by ther 
and read on chart in degrees 
point temperature. Recording 
tinuous. Various standard chart , 
are available, among them —2. 
+-92°F. dew-point and 36°F. to 
dew-point. Two types of record 
offered: “Dynalog all-electroni 
liquid-filled-system type, in roun -fo) 
case: Pneumatic or electric cont) | 
tems, for operating valves, dam 
motors, can be supplied in either 
ment. Simplicity is claimed fo: 
dew-point recorders, since they 
no refrigeration, water supply, or a 
circulating system, and have no mi 
to be kept clean. They can be instal\ 
indoors or outdoors. Instrument can }; 
mounted in a control panel as much as 
600 feet from “Dewcel.” Initial cost o; 
instrument and installation is said t 
be much less than that of equipmen 
involving compressors or pumps; 
operating expense is negligible. 
Foxboro Co., Foxboro, Mass. 

Please mention number 122g when filling out 
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Air-flow-switch-type Airplane 
Stall-warming Alarm 


New “Safe Flight Stall Warning |, 
dicator” consists of a wing unit and a 
instrument-panel unit. Wing unit co 
sists of a small aluminum-alloy van 
protruding outward from leading edg 
and actuating a low-force switch t 
open or close electric circuit to instru- 


ment. Installation requires a hole 1% 
x 13%” in leading edge. After unit is 
mounted, hole is closed by a cover plat 
with a small slit through which vane 
protrudes. Instrument unit flashes a red 
light and sounds a hern which can be 
heard above engine and prop noise. I) 
normal flight, vane is held down bot! 
by air flow and by spring tension; and 
circuit is open. At critical speed, prio: 
to and during stall, air flow raises vane, 
closing circuit. This prevents horn blow- 
ing at ALL speeds below stalling speed 
Thus, on take-off or during landing, 
warning operates only for a second 0! 
two as plane passes through critica 
speed range. (This indicates to pilot 
that system is operative.) Instrumen' 
unit has been purposely designed s 
that it CANNOT be left shut off: if its 
operation were optional to pilot, seri- 
ous consequences might result. (A spe- 
cial model, however, is being cons 
ered for training planes or charter sh 
which would incorporate a _ press 
disconnect type switch. This would «u- 
tomatically become operative when 
took his finger off button.) New syst’m 
is designed to operate on 12-volt sup- 
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d st 


oly of personal aircraft. For a plane 
aving no electrical supply, two 6-volt 
ivy cells in series will provide “ample 
»ower for more than half a year,” it is 
said. Installation is permissible by A&E 
nechanic, to whom company supplies 
semplates which permit accurate place- 
ment of vane in leading edge. Recom- 
mended setting calls for warning to 
erate at a speed 5 mph. higher than 
ormal stalling speed. Adjustment is 
ossible. System is flight tested to oper- 
ate at proper margin in level flight, 
after Which it will operate with the 
same percentage of warning in steep 
turns or from any other position. Since 
nstrument weighs less than 1 lb., no 
change in air plane’s weight and bal- 
ance statement is necessary. — Safe 
Flight Instrument Corp., 21 Russell St., 
White Plains, N. Y. 

Please mention number 43229 when filling out card 


Attenuator Terminal Board 


New one-piece low-loss molded ter- 
minal board, insulation conforming to 
JAN specifications, incorporating insert 
type heavy-duty tinned brass lugs, adds 
to efficiency of attenuators. Possibility 
of terminals rotating is eliminated by 
new design.—The Daven Co., 191 Cen- 
tral Ave., Newark, N. J. 


Please mention number 1230 when filling out car¢ 


Ait-low Switch for Cooling 
Systems 


New “Flowswitch,” originally de- 
signed for protection of forced-air- 
cooled electron tubes, consists of a small 


vane which protrudes in airstream and 
actuates a sensitive precision switch. 
“Type A” is for mounting on round 
air-ducts, “Type B” on rectangular 
ducts. Switch contact arrangement is 
s-p. d-t. and rating is 5 amperes at 220 
volts. Mechanical life expectancy, 300,- 
000 operations. Housing dimensions 
24%” X 1%” X 11%”; clearance required 
for vane in duct, 2” or 3” depending on 
flow-rate of air and on desired actuat- 
ing differential—Rotron Div., 180 Wee- 
den St., Pawtucket, R. 1. 


Please mention number 1230A when filling out card 


Photoelectric Switch 


New “Electronic Handyman” is said 
to take photoelectric switches, counters, 
gages and controls “out of the expen- 
sive class,” is of “universal” design, 
plugs into any convenient outlet, ac- 
cepts item-to-be-controlled plug at 
either of its normally-on or normally- 
off receptacles. It is said to have “many 
exclusive features”: (1) combination 
layout and special circuits working on 
internally-converted d.c. provide fast 
switching operations for high-speed 
counting, limiting travel, etc.; (2) de- 
vice will measure light intensity as well 


as acting as a switch; (3) there is pro- 
vision in housing for making it a com- 
bination counter or meter; (4) internal 
arrangement provides for filters for 
color or infrared operation; (5) 2” lens 
together with directional internal optics 
(5° arc) makes possible various gaging, 
measuring and controlling applications 
without use of a sensitivity adjustment. 
It is claimed that device “will operate 
in broad daylight on the light received 
from a small hand flashlight even 
though the “Handyman” be within 10 
of facing directly into the sun.”—John 
T. O’Connor & Co., 217 South Valley 
Road, West Orange, N. J. 


Planse mention mumber 123] When filling 


Turbidity Recorder 

New “TR-6” turbidity recorder com- 
prises a viewing chamber through 
which solution to be measured is 
passed, a light source attached to one 
end and a photo relay unit at other 
end. Output from photo relay unit is 
fed to a potentiometer recorder which 


gives a continuous record of turbidity. 
instrument may be equipped with 
warning lights or electrical control 
points. These instruments have hereto- 
fore been built only on special order and 
have been used to measure various un- 
dissolved substances or emulsions pres- 
ent in solutions; applications such as 
boiler feed water, water clarity, oils 
and solvents, and various fluids. New 
instrument is available in range of 0 
to 3 p.p.m., 0 to 50 p.p.m., 100 p.p.m. 
and up. Length of chamber is a func- 
tion of sensitivity and range required. 
Both open and closed type chambers 
are used. Generally, open type gives 
maximum cleaning facilities but solu- 


may be 
pipe tee 
recorders 


flowing in a pipe line 
measured by introducing a 
with windows. Indicators, 

and control units are available to meet 
many turbidity problems.—Ess Instru 
Co., 96 South Washington Ave., 
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Be rge nfield 


Kymograph 
New “V-H” kymograph utilizes mak 
er’s continuous-feed principle; has fol 
lowing features: (1) May be used fo: 
vertical or horizontal recording: (2) 
While designed for 10” paper, it will 


feed narrower widths; (3) Eight speeds 


are provided: steps are in geometric 
progression, giving paper speeds from 
2 to 450 ems/min. (4) Precision of 
paper movement is not affected by use 
or non use of take-up roll. Kymograph 
operates on 110-120 volt 60 cycle a.e. 
—Phipps & Bird, Inc., Richmond, Va. 


Please mention number 4233 when filling out car 1 


Sample Changer and Preamplifier 

New “SC-9A” lead-shielded manual 
sample changer and preamplifier per- 
mits faster, more accurate counting of 
a large number of radioactive samples. 
It consists of a 2” lead shield, outside 
dimensions 11°” high 642” diam., to 


lower background count by a factor of 
three to five. Upper section of shield 
holds a preamplifier circuit and a 
Tracerlab G-M tube; a stainless steel 
sample holder is mounted in a slide in 
lower portion. Samples can be loaded 
from either side. Sample holder is de- 
signed to take standard 1” diam. sam- 
ples on planchets, filter paper, and in 
ashing dishes, as well as standard ra- 
dioactivity reference sources. Geometri- 
cal reproducibility within 0.1% is at- 
tained. Ring and disk filter paper hold- 
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ers, planchets, Pyrex ashing said 
How to Keep your Supply sources right ot hand radivactivity reference se! 
‘ 


available. Provision is also n de : able 

mounting calibrated foil abso; «p< \. racy 
P tween sample and G-M tube ¢ de, said 1 
mine energy level of radiatic featu 
measured and to lower detect: tion 

on samples whose activity is su: ciey; comp 

high to introduce coincidence ¢ \p};,,, perat 
errors. A sample changer of sin |, le ambi: 
sign without a preamplifier is a abl suite: 
for scalers not designed for use wit} tories 

preamplifier.—Tracerlab, Inc., 5. entia 

St., Boston, Mass. 1427 
Please mention number 1234 when filling ple 
Combustible Gas or Vapor Fr 
Analyzer Ne 
New “Model 6 Supersensitive \ a; featt 
tester” is a two-range instrument tha; per 3 


“increases the sensitivity ten-fold.” (), 


With Air Express cutting delivery time from any U.S. 
point to a matter of hours, it’s like lassoing your supply 
sources and keeping them within quick reach. 


You get the fastest possible service with Air Express. range analyzes combustible gases i) pis 
Special pick-up and delivery service is included. And since terms of their lower explosive limit. A pac 
4 second scale indicates gases in thei 
Air Express goes on every flight of the Scheduled Airlines, toxic range. Operating principle of j™ %™ 
shipments keep moving — fast. If you’re faced with over- previous “Vapotesters” is retained. 
shinn: » At Davis Emergency Equipment Co., Inc, 
seas s, Al “ Sav J 
sea shipping pr oblems Air Express can save you weeks Matlock 4. NJ. N.J 
of delivery time. Use this speedy, inexpensive service out ca 
regularly. 
Specity Air press-its Goo Business Potentiometers 
New series of direct-reading temper- N 
@ Low rates — special pick-up and delivery in principal U. S. ature-calibrated portable potentiome- dics 


towns and cities at no extra cost. e Moves on all flights of all ters for use in laboratory, plant and tub 
Scheduled Airlines. @ Air-rail between 22,000 off-airline of- 
fices. @ Direct air serviceto and from scores of foreigncountries. 


Just phone your local Air Express Division, Railway Express 
Agency, for fast shipping action .. . Write today for Schedule 
of Domestic and International Rates. Address Air Express, 
230 Park Ave., New York 17. Or ask for it at any Airline or 
Railway Express Office. 


GETS THERE FIRST 


Fastest delivery — at low rates 


Memphis, Tenn. manufacturer re- 
quested fast delivery of spare parts 


(34 Ibs.) located in San Angelo, Tex. field, comprises ten standard models a ¢ 
Picked up 11:50 AM the 21st, de- calibrated in °C. or °F. for use with Inc 

livered same day at 5: +0 PM. 668 copper-constantan, iron-constantan or 18 
AIR EXPRESS DIVISION, chromel-alumel thermocouples. Specia ple 
RAILWAY EXPRESS AGENCY ranges can be supplied when required. 
Four models are listed with multip!e- if 
tHe AIRLINES of rue uniten states reflection “Pointerlite” galvanometers 
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said to afford substantial improvement 
in sensitivity over that previously avail- 
able on low-temperature ranges. Accu- 
racy in keeping with high sensitivity is 
said to be assured by special structural 
features which maintain reference-junc- 
tion and automatic reference-junction 
compensator at substantially equal tem- 
peratures, irrespective of changes in 
ambient temperature. New units are 
suited for use in industries and labora- 
tories Where small temperature differ- 


entials are of interest. — Rubicon Co., 
9627 Ridge Ave., Philadelphia 32, Pa. 
Please mention number 4236 when filling out card 


Frequency-response Recorder 


New “Model FR-1” rack-mounted fre- 
quency response recorder has following 
features: (1) two motors, one for pa- 
per and one for pen drive; (2) one or 


mper- 
1ome- 
, and 


two paper speeds, as requested; (3) 
provision for mechanical linkage to 
oscillator; ready accessibility to input 
terminals; (4) sturdy construction; 
(5) easy serviceability —Sound Appa- 
ratus Co., 233 Broadway, New York 7, 


Net. 


Please mention number 1 237 when filling out card 


Electric-contact Type 
Temperature Controller 


New “Simplytrol” temperature in- 
dicator-controller uses no electron 
tubes: contact-making indicator closes 


a circuit directly to load control switch. 
Indicator measures 344”. Front 
is molded of unbreakable crystal clear 
plastic. High-resistance movements and 
3” seales may be calibrated for all types 
if thermocouples and graduated in °F. 


or °C. Platinum contacts on indicating 


LOW RESISTANCE 
TESTING SET 
DUCTEA 


UCT IONS, 


ERE'S a rugged, portable, direct-reading, and yet accu- 
rate fie/d instrument for measuring resistance down to 
.000001 ohm (1 microhm) that can be taken right to the job 
and operated by one man simply applying a pair of hand 
spikes and reading the position of a pointer over a scale. 


The ‘‘Ducter’’ Ohmmeter is invaluable for detecting trouble 
in switches and circuit breakers . . . for measuring any type 
of low electrical resistance or contact such as armature and 


transformer windings, soldered joints, etc. 


In one operation, the ‘‘Ducter’’ Ohmmeter performs what 
otherwise requires more complicated equipment as well as 
both training and practice in low resistance measurement. 
You'll find the story of this member of the famous ‘‘Megger’’* 
family of resistance measuring instruments in your free copy 


of Bulletin 24-25-I. 


Typical Circuit Breaker 
Test Application. 


JAMES G. BIDDLE CO. | 


ELECTRICAL & SCIENTIFIC INSTRUMENTS 
1316 ARCH STREET + PHILADELPHIA 7, PENNA. | 
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pointer and setting arm are ty, wate! 


locked together by an auxilia) frorit. 
Temperature comp ted fork sealed in a vacuum uit ontire 
NO OVEN NECESSARY! terrupter separates them w} ai cover 
cated temperature drops pottle 
temperature. Load control sw us 8} 
erated of indicator tact 
is heavy-duty type with conta: ifter ; 
HERMETICALLY SEALED CASE at 10 amperes, 125 volts. Differ t ¢ both | 
HEAT INSULATION tact ratings may be suppli st 
DYNAMICALLY heavier loads a magnetic switch adjust 
BALANCED VACUUM able rating may be used.) 
FORK CHAMBER “Simplytrols” operate from 10) visible 
volts a-c. or d-c. (Other volta “ taln | 
be accommodated.) Automatic oy: 100 9 
feature may be cut out by fli; jing Fahre 
switch whenever it is desired t. }yj range 
a unit up to temperature and it of Nostr 
heat and keep it off until reset by ha) Plea: 
COIL ASSEMBLIES Announcement emphasizes low pri¢ 


Multi-range instruments are availa} 


ALNICO MAGNET 
at little extra cost.—Assembly Pj, 


ucts Inc., Main & Bell Sts., Cig, Nev 
Falls, Ohio. 
*lease mention number when filling * 
Please mention r 1238 ™! f now ¢ 
ther, 
Instrument Motor ine 
New “Type U” split-phase moto; ight 
available in 1/20 and 1/15 hp. at 172, 9 Prov" 
rpm, and 1/30 hp. at 1125 rpm. Fe: 
Frequency Stability—one part in five million per degree 
Centigrade, from O° C. to +65° C. 
jority 
Insensitive to changes in Barometic pressure, Humidity, ae 
tures include generous oil reservoirs Instr 
and Line Voltage 90-130v. 50-70 cycles (when used with around sleeve bearings, resilient mount- J ages 
ing rings and thermal overload protec tions 
operly stabilized oscillator circuit). tion.—Bodine Electric Co., 2264 Wes! J Speci 
tae ) Ohio St., Chicago, Il. as eX 
Please mention number 1239 when filling out ca in 1 
Times Facsimile Corporation manufactures oscillator units 200 I 
Ples 
Traveling Recording 
for any specified frequency between 60 and 4,000 CPS. 
Thermometers 
New model of traveling recorders, is Ne 
said to embody a number of improve 10-ch 
Here's a Fork Oscillator designed and ments. Instruments are designed fo! 9 A” 
engineered by Times Facsimile Corporation spray type pasteurizers but are equalls 
adaptable to basket types. Cast bronz 
pact, portable, the oscillator is available - — "7 
as a separate unit or complete with power r 
supply in a cabinet; or relay rack mounted. a 
Price range $300-$500. Cabinet model 
shown here. 
C t 
a subsidiary of 229 West 43rd Street 
The New York Times Company New York 18, N. Y. 
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vater-proof case and thick plate glass 
front are large enough to allow reading 
ontire chart record without removing 
ver. Bulbs are of stainless steel and 
bottle clamps are adjustable for vari- 
ys sizes Of packages. Improved model 
tains such features as positive pen 


pth ends to eliminate back-lash and 
st motion; positive micrometer pen 
adjustment ; safety link for range pro- 
, tection ; chart knob for easy removal: 
visible pen-arin with removable foun- 
~ tain pen. It is supplied complete with 
10 9", 12-hour charts, in Réaumur, 
Fahrenheit or Centigrade scales and 
ranges. —C. J. Tagliahue Div., Park & 
aa Nostrand Avenues, Brooklyn 5, N. Y. 
Please mention number 1240 when filling out card 
lal Optical Comparator 
New model of Wilder Projector and 
Optical Comparator is claimed to “fill 
a gap among the various projectors 
now on the market.” Work stage and 
servation screen are close to each 
ther, within operator’s easy reach and 
line of vision, respectively. Vertical 
light beam and horizontal work stage 
provide most natural position for ma- 


Otor 
it 172 
Fea 


jority of work; protects operator 
against heat radiated by lamp. Addi- 
tional comfort is provided by arm rest. 
rvoirs §§ Instrument when used for shadow im- 


re ifter; pen-arm bracket supported at | 


nount- MH ages offers a choice of 6 magnifica- | 


protec tions: 10, 20, 3144, £3, 6244, and 100. 
West IZ Special surface illun.inator is available 
as extra equipment for reflected images 

in 10 and 20 magnification. Screen 
diameter is 1442”.—George Scherr Co., 

200 Lafayette St., New York 12, N. Y. 


Please mention number 124] When filling out card 


Strain Indicator 


vind New “Model 5” Strain Indicator is a 
yw 10-channel version of larger “Model 
ually 2 A” fully described in August 1947 


ronze 


Do You Prefer A 
Right or Left Mander? 


Helicoid Pressure Gages are made with either a 
right-hand movement or a left-hand movement-— 
whichever is best for the service. Each movement 
offers an exclusive advantage not possible with any 
ordinary spur gear movement. 


WITH THE RIGHT-HAND MOVEMENT, the cam 
releases from the roller just after the maximum dial 
pressure is reached. Thus, any over-pressure in the 
gage will do no harm whatever. Even the accuracy of 
the gage won’t be affected provided the elastic limit of 
the Bourdon tube isn’t exceeded. 


WITH THE LEFT-HAND MOVEMENT, the cam releases 
from the roller just below the minimum dial gradua- 
tion. Thus, any under-pressure, such as sudden vac- 
uum, will do no harm whatever. The left-hand move- 
ment is ideal for hydraulic press gages or for sudden 
or violent pressure drops. 


Only the Helicoid Movement has 
these advantages. And only Helicoid Gages 
have the Helicoid Movement. 
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CONSOLIDATED VIBRATION PICKUPS 


HELICAL 
SPRINGS 


EXPANSION 
SEISMIC 


WHETHER your vibration problem involves a giant locomotive, small 
electric motor, or other type af reciprocating or rotating machinery, or even 
a structure, the Consolidated 4-102 Vibration Pickup will serve you well as 
the sensing device. 

This compact and rugged pickup, though simple in design, is a precision 
instrument that converts the mechanical vibrations to which it is subjected 
into electrical energy of comparable magnitude and wave form. 

When used with suitable associated instruments, such as the Consolidated 
1-110B Vibration Meter described below, the electrical output of the 4-102 
may be converted, electrically, into terms of velocity, displacement, or 
acceleration, and then either indicated directly or permanently recorded, 
as you may desire. 

Consult us concerning your particular problems, and we shall be pleased 
to advise you concerning the application of the 4-102 in their solution. 


The CONSOLIDATED 1-110B VIBRATION METER is a 
compact, portable, self-contained instrument requiring no 
external accessories for operation other than a suitable vibra- 
tion pickup, such as the 4-102. The 1-110B is a visual-indi- 
cating instrument for the measurement of vibratory displace- 
ment and velocity. The simple operation and compactness 
* of this instrument make it indispensable for rapid vibration 
measurement. 

For further information send for: Vibration Meter Bulletia 
CEC 1505-X2; Velocity Pickup Bulletin CEC 1507-X2. 


Analytical Instruments for Science and Industry 
CONSOLIDATED ENGINEERING 
CORPORATION 


620 NORTH LAKE AVENUE ° PASADENA 4, CALIFORNIA 
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Instruments, pages 752-754. 
direct-reading instrument for 
ing static strain, selectively, 
many as ten wire-strip strai 
Strain (directly in strain unit ¢ 
dicated immediately on an illu); 
7” scale. Compression. is indi 
left and tension to right of zer, t 
Built-in power supply operates 

to 125 volts 60 cycle a.c. Metal 4}; 
is 10%” wide, 15%” high an | 
deep, weighs approx. 60 lbs. 
Engineering Products, Yellow | 
Ohio. 


Please mention number 1242 when filling 


Air or Gas Dryer 
New laboratory “Lectrodry: 
aluminum construction, is a portab\ 
unit capable of drying flows of was o) 
air up to approx. 100 ft?/hr. and wi 
absorb about 5,500 grains of moisture 
before reactivation is necessary. Among 
applications, dehumidifying drying 
cabinets, supplying dry air for testing, 
supplying an atmosphere which wil! 
prevent moisture condensation on coo- 
ed materials, etc. Dew-points down t 
—60°C, and lower are readily obtained, 
To reactivate “Lectrodryer” after jt 


has absorbed its capacity of moisture, J 


plug cord into a 110-volt a-c. or dc 
light socket for two or three hours, 
New laboratory “Lectrodryer” operates 
on pressures as low as 2” of water: 
is built as standard for operation or 
pressures up to 15 lbs./in.?.—Pittshurg) 
Lectrodryer Corp., P. O. Box 176: 
Pittsburgh, Pa. 


Please mention number 1243 when filling out 


Explosion-proof pH Meter 


New explosion-proof line-operated di 
rect-reading continuous-indicating pH 
meter is announced. It is designed i) 
accordance with Class 1, Group ID re 
quirements for use in atmospheres con- 


taining gasoline, petroleum, ethy! alco- 
hol and acetone. New instrument is pro- 
vided with a connection for operating 
a recorder at a remote position.— 7h: 
Macbeth Corporation, 227 West {7th 
Street, New York 11, N. Y. 


Please mention number 1244 when filling out car! 


Large Stainless-steel Filters 


New porous stainless-steel filter me 
dium is available in large sheets as the 
result of a newly-developed butt-w:ld- 
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tec unique which makes it possible 
join | ogether 6” 18” unit sheets of 
ous Stainless steel to form large 
sheets of any required area. A modified 
im cf “Heliare” (inert-gas-shielded 
ryngsten-arc welding) is used. New 

\ding technique is particularly ap- 

cable in making up large sheets 
hen filter material is 0.100” or more 
‘hick. Many types of special shapes can 
. welded from 1/16” thick material. 
Welds are strong and ductile—Micro 
vetallic Corp., 193 Bradford St. Brook- 
7, N. 


Please mention number 1245 when filling out card 


Liquid-level 


New “Trulevel Gage” is 
said to be the only boiler 
level gage which can _ be 
read and quickly checked at 
the remote reading point, by 
turning the two checking 
valve handles on cover ‘in 
a matter of only seconds.” 
Correctness of remote read- 
ing and checking of boiler 
water level is assured by a 
new type of datum column 
located at the drum. This 
datum column is fully 
steam-jacketed, duplicating 
temperature and specific 
gravity conditions existing 
in boiler drum. ‘ 
Gage & Valve Co., 80 Fellsway, Somer- 
‘ille 45, Mass. 


Please mention number 1246 when filling out card 


Thermostatic Valve 


New thermostatic expansion valve 
for refrigeration applications has all 
connections in same place. (Maker’s 
previous model was constructed with 


suction and liquid connections at right 
angles to each other.) Neither size nor 
functional characteristics of valve 
have been changed. New model can be 
furnished with a check valve incorpo- 
rated in regular size body. Check valve 
prevents back pressure and bleeding 
suction vapor from high-temperature 
evaporator to low-temperature evapo- 
trator when both are connected to one 
suction line; it enables one compressor 


to service two or more evaporators | 


Without hazard of temperatures becom- | 


The Brush Development Co. 


Brush 
Transient Recorder 


Brush Transient Recorder 
with Oscilloscope Show 
ing Typical Transient 


automatically records 

transient phenomena of less than 2/10 

second duration—either electrical or capable of being 
picked up by electrical gauges. 


Some typical phenomena which may be recorded by 
the Brush Transient Recorder include spot welding 
currents, light flashes, arc discharges, impact loads, 
etc. These results are accomplished by magnetically 
recording on a rapidly moving steel tape a frequency 
modulated carrier. Reset button clears tape and 
prepares it for re-use. 

Brush representatives will be glad to discuss applications of this 


instrument in solving your particular laboratory or production 
problems. For complete details write today for further information. 


3419 Perkins Avenue * Cleveland 14, Ohio 


Canadian Representorives: A. (Canada) Ltd. 
P.O. Box 9, Station N, Toronto 14, Canada 
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IS A BIG FACTOR 


... for all types of seamless, 
non-ferrous tubing 


Whatever your needs in small, accurately 
drawn seamless tubing—for an instrument, 
springs, pointers and components, gauges, 
mechanical pencil parts, or watch pinions 
—Precision has the answer in finely drawn 
tubing. 

Tubing that is made of brass, copper, 
nickel, aluminum, or any other non-ferrous 
metal. Tubing with outside diameters rang- 
ing from 0.500" to 0.010" and a wide range 
of wall thicknesses. Tubing made in pre- 
formed shapes of all specifications. 

Precision’s continuous hydrogen atmos- 
phere annealing furnaces make possible 
precise physical uniformity, bright finishes 
and exceeding'y close tolerances. When 
precision counts . . . count on Precision. 

Write today for complete catalog. 


PRE 9024.26.28 ON PHILADELPHIA, PAL 
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ing equalized in evaporato; 


machine shut-down. Additiona! cond 
include close maintenance of 
control (as 5°F. superheat wit! 
for control); considerable s; as 
space; and no appreciable tin — |, ant “ 
control. New valve is claim. 
particularly adapted to moder 
rators with forced air, sma 
short passes and distributor he, a 
combinations. — Tenney Eng. 
Inc., 26 Ave. B, Newark 5, N sai 
Please mention number 1247 When filling 
Frequency-distribution Graphj 
Instrument 
New combination curve, scale ap) paratu 
square, made from a laminated trap; hedu 
parent plastic, was developed by mak Among 


terili: 
te. Si 


for use in conjunction with their ow: 
statistical methods in quality cont) 


It aids statisticians, inspectors, quality{pnd h 
control engineers and others 
in analyzing frequency distribution -whi 
any product characteristic such his, 


length, weight, diameter, strength, testfMouble 
values, etc. By following a set of in-§§20 ar 
structions supplied with instrument, : 
operator can quickly picture producing cy 
distribution in scale relation to speci-fiRs cle 


fied limits—Hunter Pressed Steel (Myer: 
Lansdule, Penna. York 
Please mention number 124g when filling out card Plea: 


Hygrometric Element 


New primary element for electrica 
humidity measuring instruments uti 
izes the ability of a hygroscopic fil! 
to change its electrical resistance wit 
microchanges in moisture content. It i 
said that this element will provid 
“highly accurate measurements over : 
period of years.” It is guaranteed t 
retain an accuracy within + 142% rel: 
ative humidity for at least one year. It 
covers range of 7% to 100% R.H.Benerg 
Dimensions: height 3%”, dia. 314. Bmmittiy 
New element responds in less than on Bioonty 

“switel 


Nev 
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tures 
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iliary 
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cond to either decreasing or increas- 
R. H., detects changes as small as 
KR. H. When measuring, it neither 
‘ads nor removes moisture in signifi- 


Si: Ving ‘ant amounts, even in sealed spaces. Its 
lag iq curacy is unaffected by changes in 
to orometrie pressure. It may be used to 
jjeate, control, and record. It incor- 
tubes rates a temperature-measuring ele- 
head ment.—A merican Instrument Company, 
cilver Spring, Md. 
, Please mention number 1249 when filling out card 


24-hr. Automatic Timer 


New “Palo Time Switch Sr.” is for 
boratory and industrial electrical ap- 
gratus requiring predetermined time 
hedules, operates on 110-volt ac. 
Among uses: automatic timing of 


aphic 


Cale and 
trans 
makers 


ow fiterilizing, centrifuging, evaporating, 


contro etc. Self-starting clock has sweep sec- 
, Gualityiond hand, 24-hour dial bears two ad- 
itereste(M@ustable switch fingers—for OFF and ON 
ution -which operate a snap-action switch. 
such his, in turn, operates a relay of 
type, capable of breaking 
t of in-§20 amps. of non-inductive or heater 
rument,™@oad, also 1 hp. of motor load. Operat- 
producing cycle repeats day after day, as long 
O speci-ffas clock is not disconnected. —- Palo- 
‘eel Cv, Myers, Inc., 81-83 Reade Street, New 
York 7,N. Y. 
mut card Please mention number 425Q@ When filling out card 
Electro-pneumatic Time 
etrica Delay Relay 
ts ut New “NEH-11” version of “Agastat” 
ic fil delay relay incorporates all fea- 
ce Wil tures of previous types plus a hold-in 
it. It ‘switch that makes possible remote push- 
control. A normally-closed aux- 
over ‘Biliary switch affixed to bottom of 
teed | terminal block acts as a hold-in switch. 
© Bin de-energized state, switch contacts 
“ae are held open by spindle. When coil is 
= H energized, spindle moves upward per- 
ing al mitting contacts to close. Thus, when 


control energy is led through this 
switch, instrument is kept continuously 


AC) 


i 
i 


§8-B General Purpose, 12 to 
24 elements, for laboratory or field 
use, quick-change transmission for 
wide range of record speeds, auto- 
matic titling and numbering, auto- 
matic record-length control, tuning 
fork time marker, galvanometer 
attenuators, governor motor. 

(Bulletin SP165) 


§8-( General Purpose, 24 to 36 


elements, otherwise same as type S8-B. 
(Bulletin SP165) 


§8-D General Purpose, 12 to 24 ele- 
ments, similar to type S8-B except without 
automatic controls. (Bulletin SP175) 


§12-A Small Portable, Gen- 
eral Purpose, the smallest com- 
plete 12-element oscillograph. 

(Bulletin SP167) 


56-A Geophysical, 12 elements. 
$6-B Geophysical, 24 elements. 


§14-A Student's Oscillograph, 
6 to 12 elements, ultra-simple, low 
in cost. (Bulletin SP183) 


$15-A Portable Self-Powered, 6 ele- 
ments, for use where very smal] size is 
essential and powez is not available. 
(Bulletin SP193) 
§C16-A Cathode Ray. 6 elements, 
very high frequency response and writing 
speed, record speed to 6000 inches per 
second. (Bulletin SP 194) 


RS9-A Automatic Oscillograph, 12 
elements, for switchboard or portable use, 
for automatic recording of faults or staged 


system testing, high-speed starting. 
(Bulletin SP196) 


WHATEVER YOUR REQUIREMENTS MAY 
BE THERE IS A 
HATHAWAY OSCILLOGRAPH FOR YOU 


WRITE FOR 


4 


INSTRUMENT COMPANY 


1315 SO. CLARKSON STREET « DENVER 10, COLORADO 


; 
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Ingenious New 


To Help You 
Simplify Production 


Improved Electric Counter 


Accurate, up-to-the-minute counting of the production on 
this Davidson Folding Machine is done with the WIZARD 
Electric Counter. 


New opportunities for more efficient production and elimi- 
nation of over-run waste are created by WIZARD Electric 
Counters. These electrically-operated devices count any 
object or motion that will operate a switch, relay or photo- 
electric unit. Objects can be counted photo-electrically 
without physical contact and without risk to fragile or 
freshly-painted objects. 


The Counters can be installed at any distance from the 
switch or photo-electric unit where the count originates. 
Or, they can be mounted on panels in the Production De- 
partment and arranged so that a production supervisor 
can maintain up-to-the-instant counts of all operations 
throughout the entire plant. 


You can also count on chewing gum to help employee's 
on-the-job efficiency. Chewing gum helps relieve tension— 
keeps the throat moist—and prevents “false thirst” yet 
leaves hands free for work. That's why more and more 
plant owners are making Wrigley’s Spearmint Gum 
available to everyone. 

Complete details may be obtained from Production Instru- 
ment Company, 710 West Jackson Boulevard, Chicago 6, Lil. 


Technical Methods 


Instantaneous Production C 


on 


trol With 


AB-79 


and air. 


PASSAIC ANALYTICAL LABORATORIES, Inc. 


PASSAIC, N. J. 


228 AYCRIGG AVE. 


BEARINGS 
CONTACT POINTS 


Call or write for information on the ENG-SOL METHOD of 


chemically cleaning surfaces with a high velocity spray of solvent 
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energized after push-button c¢ 
been broken. Hence, a time ¢ 4, »,, 
be instituted and carried th yop , 
completion by push-button cor (); 
interruption of control circu 

led through this switch wil] ise vd 
cycling to normal de-energi: state 
Restoration of power will no reg 

instrument to service. To a jm) 

this, the complete cycle insti ted | 
push-button must be repeate “Ty, 
1”—Time delay starts when 

energized (control circuit |osed 
“Type 2”—Time delay starts \ jen ¢ 


is de-energized (control circuit | jeneq 
—American Gas Accumulator 
Newark Avenue, Elizabeth 3, \. J. 


Please mention number 125] when filling 


A-c. Power Supplies 


New “Types UC1IM and UC2M 
box” a-c. power supplies offer featyy 
of lightness and flexibility. Contained 


cast-aluminum case are a “Powerstat’ 
variable transformer; a voltmeter, a 
curate to 2%; three output receptacles 
and a set of “Superior” binding posts; 
an ON-OFF switch and LINE-LOAD switch; 
renewable fuse; and 6-ft. cord-plug 
Ratings: (1) Type UC1M: input: 11 
volts, 50/60 cycles; output: 0-135 volts, 
7.5 amps. 1000 va. (2) Type UC2M 
230 volts, 50/60 cycles; 0-270 volts, 3 
amps. 810 va. For users who alread 
have a “Powerstat,” new “Voltbase” is 
available. Jt has all features of ‘Volt 


1%; 
n spt 
natio! 


condit 


and 1 
with - 
with | 
tion. 

hms 
resist 
eads 
pende: 
abels 
acetat 
jale, | 


Pleas 


Flu 


Teste 
cost 


use 
pora 


box” but a “Powerstat” and LINE-LOAD 
switch. Fig. 2 shows “Voltbase” without 
“Powerstat” and Fig. 3 shows “Volt 
base” with “Powerstat” mounted.- -The 
Superior Electric Co., 680 Laure! St. 
Bristol, Conn. 

Please mention number 1252 when filling out card 


Miniature Resistors 


New small-size “Akra-Ohm Precisi0! 
Resistors” are for miniature. equipmen' 
where need is for small, close-toleranc' 
units. “Type 136” is the smallest “Akre 
Ohm” resistor yet produced; has 4 
maximum wattage rating of 0.25; " 
1552” long X %” diam.; max. resistanc: 
is 150,000 ohms. Standard tolerance is 
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1%; closer tolerances can be furnished 
n special order, as can special impreg- 
sation for operation under highly humid 
eonditions. “Akra-Ohm Types 137, 133, 
and 134” are 2-, 3-, and 4-section units 
vith 2, 3 and 4 leads respectively and 
with 0.25 watts maximum load per sec- 
tion. Maximum resistance of 550,000 
hms is available in “Type 133.” New 
resistors have 2” tinned copper wire 
eads from which they can be sus- 
pended, Windings are non-inductiv: and 
abels are formed of three layers of 
acetate. —Shalleross Mfg. Co., Colling- 
jale, Penna. 

Please mention number 1253 when filling out card 


Fluorescent Lamp and Starter 
Tester 


New Fluorescent Lamp and Starter 
Tester is designed to materially reduce 
cost Of operating fluorescent lighting. 


It prevents waste of good lamps and 
facilitates repair of defective circuits. 
Its operation is said to be simple.— 
Compco Corp., 2251 W. St. Paul Ave., 
Chicago 47, Ill. 


Please mention number 4254 when filling out card 


Automatic Scaling Unit 


New “Model 163” scaling device for 
use with Geiger-Miiller counters incor- 
porates facilities for predetermined 


count and predetermined time operation, 
in addition to basic functions of older 
“Model 161.” Scaling factors of 2, 16, 
32, or 64 can be used when desired. 
New “‘Countomatic” switch allows se- 
lection of 10, 100, or 1000 times selected 
sealing factor for any predetermined 
count. The scaler will automatically 
shut off after this number, up to 64,000, 
and will indicate time required if con- 
nected to an electric timer. Scaler can 
also be used to count for a predeter- 
mined time, or for manual counting. 
Other features: self-contained high- 
voltage supply with close regulation; 
provision for oscilloscope connections; 
Higinbotham trigger circuits in scaling 
stages; interpolation lamps for deter- 


ANOTHER NEW (ASICO) DEVELOPMENT 


No need for factory servicing or loss 


AN EASY TO READ 


YEL © BAK 


FLAT BORE—ENGRAVED STEM 


SENIOR MIDGET 
INDUSTRIAL 
THERMOMETER 


WITH SEPARABLE SOCKET 


FOR QUICK 
“On-the-Job” 
REPLACEMENT 


of valuable production time when re- 
placement is necessary — your own 
maintenance man can do the job 
quickly and economically. Accurate to 
within a fraction of a degree. Broad, 
flat mercury column in a yellow stem 


makes for easy reading. 


WRITE FOR BULLETIN 55 
AND NAME OF YOUR NEAREST DEALER 


ACCURACY SCIENTIFIC INSTRUMENT CO. 


2903 N. 12TH STREET 


PHILADELPHIA 33, PA. 


ENGINEER AVAILABLE 


Ten years responsible experi- 
ence production and develop- 
ment precision electro-mechan- 
ical equipment. Excellent 
relationship with factory per- 
sonnel and customers. Espe- 
cially interested in costs. 
Thirty-six, engineering degree, 
now employed. Prefer associa- 
tion with small progressive 
concern. Box 139, Instruments 
Publishing Co., 1117 Wolfen- 
dale Street, Pittsburgh 12, Pa. 


WANTED 


Instrument and Control Engineer 
(Chem. Engineer preferred) for 
Development Engineering Depart- 
ment of large progressive con- 
cern. To coordinate instrumenta- 
tion and control of several plants, 
develop standards, and to aid, in 
measurements, instrumentation 
and controls incident to research 
and pilot scale experimentation. 
Box 140, Instrument Publishing 
Co., 1117 Wolfendale Street, Pitts- 
burgh 12, Pa. 
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workmanship. 


paneL INSTRUMENTS 


For utmost reliability—specify and depend 
upon Burlington Panel Instruments. They 
are designed, engineered and built to give 
Satisfactory service even under most severe 
applications—and are fully guaranteed for 
one year against defects in material or 


Write today for full details. 


229 FOURTH STREET 


BURLINGTON INSTRUMENT COMPANY 


BURLINGTON, IOWA | 


HARDNESS 
TESTING... 


done WITH NO METAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 40 years. 


In general use for 
specification pur- 
poses. Simple, 


sturdy. Compara- 


tively inexpensive. 


The Shore Instrument 
2. & Mig. Co., Inc. 


9025 Van Wyck Ave., Jamaica 2, N. Y. 


—Mico— 


ENGRAVER 


For lettering panels of steel, alumi- 
num, brass, or bakelite, or for making 
finished apparatus. 


Attachments adapt it to small or 
large work on flat or curved surfaces. 


Excellent engraving can be produced 
by an inexperienced operator. 


Widely used for production as well 
as occasional engraving. 


Catalogue on request 


MICO INSTRUMENT CO. 


86 TROWBRIDGE STREET 
CAMBRIDGE, MASS. 
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mining exact count; and an 9, 

stage that will drive built-in gi... 
10 to 15 impulses per second. ; 
ment Development Labs., 22. yy, 
Erie St., Chicago 10, Ill. 


Precision Switch 
New “101’” quickly-renewab| 
requires only 5-0z. pressure ad 
travel of actuating button (3. oye, 
travel). It breaks both sides of t 
is non-snap type; has practic 
differential; can be used to co: tro! 
circuits, breaking one side of ine 
each. It can also be used as a Seijueng 


switch making one circuit before th 
other. It is designed for 10 amperes at 
110-125 volts a-c. and under certain con- 
ditions is satisfactory at lower d- 
voltages and currents. Housing is plas- 
tic with a quick removable metal cover 
Complete switch weighs 2 0z.; is 1°, 
square; height with plastic mounting 
plate is 1%”. Travel plus overtrave 
(%6") provide maximum cleaning ac- 
tion but 4.6” travel ordinarily suffices 
Switch can also be furnished s-p. d+ 
breaking both sides and d-p. d-t. break- 
ing one side of each line.—Congres: 
Fan and Electric Co., P. O. Box 3747 
Daytona Beach, Fla. 


Please mention number 1256 when filling out card 


Adjustable-cycle Automatic Timer 


New “Electronic Repeat Cycle Timer” 
is for process control as well as life 
testing and laboratory use, is said to 
have high stability and flexibility. In- 
dependently variable ON and OFF inter- 
vals ranging from 0.1 second to 4.0 min- 
utes are available. Complete adjust- 
ability is provided. “Wide” variations 
in line voltage are said to have litt 
effect (<1%) on timing intervals 
Means are provided for synchronizing 
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mer cycle with other equipment. Relay 


Utput ntacts having up to 2 transfers, d-p. 40 30 20 10 0 10 20 30 


ein be proved. Case dimen 


ions 3° X 4” X 5”. Operation is from 
15 volts, 60 cycles. Timers for opera- 10 20 30 40 50 60 70 80 90 100 
rion from 115 volts d.c. can also be pro- 
vided, if specified.—G. C. Wilson & Co., 


N, Passaic Ave., Chatham, N. J. for detecting or = monsering small 
‘ Pleas mention number 1257 when filling out card values of current or voltage 

: General Electric galvanometers are avail- 
able in two sizes of portable light-beam 
>, Over Solenoid Contactors types, and for permanent installation. Ap- 
t a New “Bulletin 4451 Size 1” a-e. plications include factory and laboratory 
pay 1 slenoid contactors are designed for use testing in conjunction with bridges and q 
main line, reversing or accelerating potentiometers, and general measurement 


of low values of current and voltage. 


The portable type is mounted in a pol- 
ished walnut case with an internal optical 
system and light source to provide a high- 
intensity spot with a hairline for quick ac- 
curate reading. Extremely high sensitivities 
result from the multiple-reflecting optical 
system and the high-strength alnico mag- 
nets. The scale is marked both 50-0-50 
and 0-100 in 1l-mm divisions, and an 
external knob permits adjustment of the 
natural zero to either left or center scale. 
For greater adaptability, the moving-coil 
assembly is readily interchangeable so 
that many different sensitivities may be 
had in one instrument. 


High-sensitivity 
portable 


Pointer type 


The pointer type is a sturdy, direct-reading, galvanometer of medium 
sensitivity, for permanent installation in specific applications. For fur- 
ther information contact your nearest G-E sales office or write for 
Bulletin GEA-2136D. Apparatus Dept., General Electric Company, Sche- 
contactors on a-c. motor controllers; nectady 5, N. Y. 
eres gt tungsten or infira-red lamp loads, 
MeAmong features: Complete accessi- G 
bility of all parts, high are interrup- ENERAL® ELE TRIC 
is plas. capacity, simplified installation 
and inspection, and solid silver contacts 


cover 
5 1% silver-brazed directly to line and load 
unting (connection terminals. Available with up 
viravel to four main poles, new contactors have 


on. Maximum ratings of 742 h.p., 440-550 
ices vltson S-phase 60-eyele circuits. Stand: PORTABLE INDICATOR 
| (ard operating coils are obtainable for 
ollong 110, 220, 440 and 550-volts, 25, 50 and R TA Mi E T E R PYROMETER 
ngress 60 eycles—Ward Leonard Electric Co., 
‘ov,» Me Mount Vernon, N. Y. 


Please mention number 1258 Wh: filling out eard 


= Portable pH Meter 


"imer New “Beckman Model H” portable | 
glass electrode pH meter operates from 
auner 110-volt 50/60cycle a-c. line, weighs 14 


§ life ibs. and therefore can be easily trans- 
aid t ported. It covers full scale of 0 to 14 
y. i pH and can be used also for emf. read- 
vaca ings within range 0 to + 410 milli- 
ijust- volts. Accuracy: 0.03 pH unit, and 2 
millivolts. Standardization with one 
littl buffer is said to give accurate meas- 
rvals, jy Urements over full range. Built-in tem- 
ine perature compensator dial calibrated 


—the accurate rotameter! 


Why is the Full-View rotameter rapidly 
acquiring the reputation of being “the 
accurate rotameter’?” Because every di 
rect reading meter is individually cali 
brated for the conditions under which it 
will operate and fitted with a hand-cut 


Built with the Engelhard frictionless gal- 
vanometer eliminating bearings, pivots, 
etc. with its resultant friction and main- 


flow scale. If you want accuracy, the way tenance. A precision instrument strongly 
to get it is to specify “Full-View.” For built to stand rough service. Nine stand- 
full information, write for Folder No. 20 ard scales. Also special scales available 


to Brooks Rotameter Company, Box A 
51247, Lansdale, Pa. 


BROOKS ROTAMETER CO. Charles Engelhard, Inc. 
LANSDALE, PA. 850 Passaic Ave., East Newark, N. J. 


Write for descriptive Bulletin 400, 
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EAGLE 
TIMERS 


for Controlling 
Industrial Processes 


DIAL 


curacy where 


or open with 


( MICROFLEX 
TIMER) 


MULTIPLE CIRCUIT 
—ADJUSTABLE 


Use where several circuits 
are to close in a predeter- 
mined sequence. Time of 
closing and opening each 
circuit is adjustable. 
(MULTIFLEX TIMER) 


The Smartest 


You Ever 
) Invested 


Three peonies in postage will 
bring you the answer to real 
cost reductions in marking wires, 
leads, circuits, relays, parts, ete. 


@ As alert production, maintenance, and 
repair men everywhere have discovered, 
QUIK-LABELS do the job better, faster and 
cheaper than string tags, roll tapes, decals, 
stencils, metal tabs, etc. 


You can’t afford not to look 

st QUIK-LABELS . particular- 

ly when a 3c stamp will bring 

you FREE SAMPLES by return 

mail. Clip that convenient 

coupon now. W. H. BRADY 

COMPANY — Identification Specialists — 
Milwaukee, Wisconsin. 


W. H. BRADY COMPANY 

804 North 3rd Street 
Milwaukee 3, Wis. 
Please send me FREE samples of QUIK- 
LABELS, the modern time and money 
saving woy to mork wires, leads, circuits, 
relays, ports, etc. 


Nome 


Please attach te your BUSINESS letterhead 
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MICROMETER 


Provides excep- 
tional timing ac- 


circuit is to close 
time delay. Tim- 


ing adjustable 
over wide range. 


REPEAT CYCLE 


Use where ON-OFF 
operation is continu- 
ously repeated. The 
ON time and OFF 
time are each ad- 
justable on the dial. 
( F LEXOPULSE) 


COUNTER 


Use for limit- 
ing a process to 
an exact num- 
ber of opera- 
tions. The coun- 
ter contact 
opens after 1 to 
400 electrical 
impulses as se- 
lected on dial. 
Automatic 
spring reset. 


( MICROFLEX 
COUNTER) 


a 


a 


To reduce costs and im- 
prove quality of your prod- 
ucts by automatic TIME- 
COUNT control... 


* Write for catalogue Bul. 291 

* Send for details of your control 
problems to Eagle for recomenda- 
tions. 

* Consult Eagle representative in 
principal cities, 


High precision OPTICAL PARTS 
for Research, Development 
or Production. 

PARABOLIC or SPHERICAL 
Mirrors. 
LENSES, PRISMS or related 
components for your 
visual, photographic 
or electronic 
requirements. 

e 
Natural or Synthetic 
CRYSTAL OPTICS. 

Complete optical 
INSTRUMENTS. 

e 
Vacuum Coating of 
Optical Parts. 


John Unertl Optical Co. 
3651-2655 East Street 
Pittsburgh 14, Penna. 


0 to 100°C. can be set at tem; 
of test sample. Changes in cir: 
stants, due to temperature eff. 
approx. 0.1 pH unit in first hou: 

negligible thereafter. Instrum: 

be checked and corrected for ift 
any time by pressing a button é 
trode terminal and bringing dj. , 
pointer position with standar. za), 
control. “Model H” comes 
with internally-shielded 
Glass Electrodes.” It measures |2 
9%” X 8%” over-all, is supplic | coy 
plete with electrode support ro, ¢l¢, 
trode holder, glass electrode, 
electrode, pint of pH 7.00 conce tray, 
buffer, 100-ml. saturated KCl Uutioy 
and 50-ml. Pyrex beaker. — JN ‘tiny, 
Technical Laboratories, 820 Miss. §; 


South Pasadena, Calif. 
Please mention number 1259 when filling 0; 


Moisture Meter 


New “% Moisture Meter” is batter 
operated, utilizes electrical resistane, 
method, indicates directly in percen 


moisture. It is calibrated by weighing 
material to be tested, and then meas 
uring its electrical resistance with 
varying amounts of moisture until in 
strument range has been covered. Scale 
zero is based on resistance of materia! 
in oven-dry condition. Tests are made 
by pushing points of probe into ma- 
terial, or holding points against a sur- 
face with a steady pressure. Indica- 
tions are immediate. Reproducibility 
compares favorably with oven testing 
—Thwing-Albert Instrument Co., Penn 
St. & Pulaski Ave., Philadelphia 4), 
Pa. 


Please mention number 1260 when filling out card 


Flame-brillancy Combustion- 


control System 


New method of controlling combus- 
tion in hog fuel-fired boilers by the 
brillianey of the flame, furnace wal! or 
fuel bed, has been developed. Hog fue! 
comes in many different forms, differs 
in size, Btu. content, moisture content, 
volatility, ignition temperature and 
burnability. New system utilizes 4 
standard arrangement in that forced 
draft is controlled from steam pressure, 
induced draft is controlled from fur- 
nace draft, and fuel feed is controlled 
from steam flow; but differs in that fue! 
feed is readjusted by brilliancy instead 
of by steam flow-air flow ratio. Brilli- 
ancy is measured by a photovoltaic cel! 
connected to a “Pyrotron” pyrometer. 
A steam flow meter, measuring boiler 
output, proportions fuel feed to steam 


flow by setting up an air loading pres- F 


sure which operates fuel feed contro! 
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1 ratur. ive, Air loading pressure from steam 
C \t cop. meter is combined with air loading 
© set up by brilliancy meter in 
darlin air relay to form an average air 
€ t ma ading pressure. This is transmitted 

ift at fue! feed control drive. If flame 
rightens Owing to excess of combus- 
le on air, fuel feed is increased gradually 

Latin fame darkens to the required bril- 
2. Uippe ancy. If flame darkens (deficiency of 
3 ckmap fieombustion air, or wet fuel fed to top 
; 12 «dry fuel), fuel feed is decreased.— 
com. Meter Co., 1050 Ivanhoe Rd., 
eveland 10, Ohio. 


tlome Please mention number 1261 When filling out card 
trate 
SOLUtioy 
\‘tiong Small Multi-purpose Relay 
810M St New “BO Power Relay” is said to be 


ine of the smallest relays giving the 

reatest output.” Results of tests in 

cht, firing and communication con- 

| equipment indicate that it has “‘ex- 

battery. qgellent mechanical and electrical life.” 
sistane pesigned for convenience of wiring, to- 
ther with small mounting area, it is 
multi-purpose relay, available for 

ther a-c. or d-c. coil operation. Con- 
act arrangement provides d-p. d-t. or 
jouble break with %4” contacts rated 
it 15 amperes. Dimensions, 11440” 


percent 


156" % 1%”. — Allied Control Co., 2 
Fast End Avenue, New York 21, N. Y. 
Please mention number 1262 when filling out card 


High-speed D-c. Relay 


New “Polarized Millisec” relay is a 
ew model of “Millisec’” relay illus- 
rated and described in Jnstruments, 
Jan. 1946, page 60. It has an operating 
ime as short as 43 millisecond. It is 
sssembled in a standard metal radio 
ube container, but its operation is 
chanical and not electronic. New 
‘Polarized” model is a_null-position 
ouble-contact polarized relay: only d.c. 
s used on the contacts; a.c. is not rec- 


eighing 
meas 
with 


Mmmended, Contact rating is 110 volts 
Scale Bic, 4% ampere.—Stevens-Arnold, Inc., 
‘aterial Elkins Street, South Boston, Mass. 
_— Please mention number 4263 when filling out card 

a sur- 

[Indica- 


sibility & Molded Tubular Capacitors 


esting New complete line of phenolic-mold- 
, Penn fied paper tubular capacitors is announc- 
1a 44, Med. Units are highly heat- and mois- 
ure-resistant; are non-inflammable: 
ire conservatively rated for operation 
rom —40°C. to +85°C., and are me- 


card 


on- hanically rugged. In most instances, 
lew molded tubulars are smaller (in no 
nstance larger) than maker’s paper 
mbus- Bubular capacitors of equal rating. 
y the BAvailable in 200, 400, 600, 1000 and 
val] oF 81600 volt types.—Sprague Electric Co., 
g fuel BNorth Adams, Mass. 
— Please mention number 4264 when filling out card 
e and 
res 
ssure, & New “Type T-121” television voltage 
fur- Moubler capacitor, with a dual 0.075 
rolled #Mfd capacitance and voltage rating of 
t fuel $7900 VDC, volts d.c., is equally well 
stead Muited for precipitator, voltage doubler 
Brilli- $Power supplies and photoflash equip- 
ic cell Ghent. Unit is built intoa 3%” 
neter. FX 5%” rectangular container with 
boiler §Pver-all height of 842” to top of termi- 
steam Pals. It is equipped with brackets for 
pres- Ppright or inverted mounting. It is Dy- 
yntro! 


‘kanol-impregnated and filled; hermetic 


3 POINT PROTECTION AGAINST 
FLAMMABLE GASES, VAPORS, 
VOLATILIZED SOLVENTS 


INSTRUMENT 


The time to detect and indicate presence of combustible | 
gases, vapors, volatilized solvents is before their danger 
point is reached—and that’s just what the NEW and 
IMPROVED DAVIS GAS ALARM SYSTEM does. It not 
only detects the presence of these hazards but sounds an 
audible alarm at the low concentration point and/or 
shuts down equipment —giving time to put the hazard 
under control before it reaches the explosive range. 
There are many new features in the improved system, 
including: 

e Complete system control from the control panel. 

@ Control panel can be locked to prevent tampering. 


e External control buttons for sig- 
nals and settings. 

@ Visible lettering instead of pilot 
lights. 

e@ Visible and audible trouble 
signals. 


Foracomplete description of these and other 
features and the entire system, send for our 
eight page Technical Bulletin l116F. 


DIVISION 


STATHAM Presents 


The BREWER - STATHAM 
EQUILATERAL FLEXIMETER 


The Brewer-Statham Equilateral Fleximeter, 
when used in conjunction with an equilateral 
strain gage rosette, permits the determination 
of average stress and the stress on beth sides 
of a plate from measurements made only on 
one side of the plate. Designers of structures 


boilers, gas pressure storage vessels, and re- 
frigerated cargo ships, will appreciate this 
new precision instrument. Write for full in- TO 0-200 P.S.1. 


Size: 342 x 4x Weight: 22 Oz. 


LABORATORIES 


inaccessible, such as steam 


Write for Our 


SCIENTIFIC 


8222 BEVERLY BOULEVARD 
LOS ANGELES 36, CALIF. 


@ 6” HIGH VISIBILITY DIAL 


@ 0-50 INCHES OF WATE UP 


© UNIVERSAL MOUNTING 
© RUPTURE-PROOF BELLOWS UNIT 


Write for Bulletin 181-1 


Catalog. BARION 


INSTRUMENTS | INSTRUMENT COMPANY 


3500 UNION PACIFIC AVE. 
LOS ANGELES 23, CALIF. 
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PERMOMETAL* 


*T.M. REG 


® LONG LIFE thru 


wear and vibration 
Resistance 
® NON-ABRASIVE 
NON-MAGNETIC 
© NON-CORROSIVE 


MANUPATCTURING 


PERMOPIVOTS .: 


For an illustrated description of how PERMOPIVOTS are made, 
ask for the new PERMOPIVOT booklet ... Free on request. 


ATED 


METALLURGISTS 


SAVE TIME AND 
MONEY! 


By using PYRO, a self- 
contained, DIRECT 
READING, sturdy 
unit made to stand 
rough use. It is abso- 
lutely accurate and 
dependable, and quick- 
ly pays for itself. 

Unique construction 
enables operator to 
rapidly determine tem- 
perature even on 
minute spots, fast 
moving objects, or 
smallest stream; no 
correction charts, no 
accessories, no main- 
tenance expense. Spe- 
efal “FOUNDRY 
TYPE” end “Univer- 
sal TRIPLE RANGE” 
have, in addition to 
standard calibrated 
range, a red correc- 
tion scale determin- 
ing TRUE SPOUT 
and POURING TEM- 
PERATURES of mol- 
ten iron and steel 
when measured in the 
open. 

Stock ranges 1400° F. to 5000° FP. 

— on PYRO Optical, Radiation, Surface 

and Immersion Pyrometers on request. 


THE PYROMETER INSTRUMENT 60. 
Plant & Lab 
1@3-107 LAFAYETTE ST., NEW YORK, N. Y. 
ta Canada, Sales and ‘Repair Laberatery: 
Dominion Flow Meter Company Limited 
Terente and Mentreal 


WANTED 


for 


State of New Jersey 


Agency contracts with 
manufacturers of equipment 
requiring Service and 
sales engineering 


organization. 


Electrical Instruments 
Metallurgical Testing 
Equipment 
Pyrometers 


Heat Treating Equipment 
and Accessories 


Allied Lines 
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seal assures efficient operati: 
all atmospheric conditions; 
giass terminals are solder-sea 
solder lug connections. New 

is also equippe od with voltag 
discharge resistors. — Corne] 
Electric Corp., South Plainfi Ny 

Please mention number 1265 When f 


Pointer Tubing Replacemy {; 


New pointer tubing replace) , 
is said to be “the answer to the jn 
ment repair man’s search.” It js 4 eo» 
plete kit of accurately drawn a\iminy, 
alloy pointer tubing made to © xact 
metallurgical specifications of this yg 
ticular application. Kit contains 25 fo, 
tubing available all in one s 
combination of sizes, in conven) 
lengths. — Precision Tube Compa, 

24 Terrace St., Philadelphia 2%, Pq. 

Please mention number 1266 When filling 


Photo-flash Capacitor 


New “Type CR-101” eylindrical 
pacitor, designed for applications } 
portable photo-flash equipment, carr; 
a rating of 10 mfd. 1500 volts 4, 
weighs 1 lb., measures 2” diam. and 
length; is equipped with two solder |y 
terminals insulated with laminated phy 
nolic washers brought out at one e 
of metal housing. It is hermetically 
sealed.—Cornell-Dubilier Electric Co; 
poration, South Plainfield, N. J. 


Please mention number 1267 When filling 


Vacuum Indicator-controller 


New “Type DM Skanascope Va 
uum Monitor” is designed for 1- t 
200-micron range; signals by high-vis 
bility luminous tube units connected 


in series with a pair of gage tubes 
which, in turn, operate a relay (rat 
38-amp. inductive load) for actuatioi 
of external apparatus. Gage tubes ar 
of “G” type, their common exhaust 
connection arranged for optional meta- 
to-glass, rubber-to-glass, or direct 
glass weld sealing. Their calibration 
fixed at factory to customer specific: 
tion. Instrument will function with a! 
two “Skanascope” tubes calibrated 
within 1- to 200-micron range; 
components are electrically connected 
with octal type sockets and plugs; the! 
may also be separated for panel mount: 
ing and other remote applications 
use of SCM I remote cables.—Shan- 
Mfg. Co., 12 Dickers 
. Syracuse 2, N. 


Plea ntion number —s when filling out « 
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Editorial 


YOUR BoarD OF DIRECTORS 

Article VI, Section 1 of the Consti- 
tution of the Instrument Society of 
America states that “The control and 
management of the affairs, property 
and funds of the Society shall be 
vested in the Board of Directors.” Ar- 
ticle IX, entitled “Board of Directors,” 
states that (Section 1) each Section 
shall elect one member to the Board 
of Directors, (Section 3) each member 
of the Board of Directors, except ex- 
fficio members only (the officers), 
shall have a voting power equal to the 
number of voting members in the Sec- 
tion he represents, and (Section 4) 
the term of office of the members of 
the Board of Directors, except ex- 
officio members only, shall be two 
years. 

At the Board meeting in Chicago on 
September 6, 1947, a recommendation 
(among others) of the Constitution 
Committee was approved to the effect 
that the National Constitution should 
not specify the term of office of any 
Director (for reasons which are in 
part the subject of this editorial) and 
that the Constitution should be so 
amended.* The changes approved are 
that Section 1 of Article IX be changed 
to read “Each Section shall elect one 
member to the Board of Directors and 
shall specify his term of office,” that 
Section 4 (quoted above) be eliminated, 
and that Section 5 (not quoted herein) 
become Section 4. 

It should be apparent to all that this 
change is highly desirable. In the first 
place it keeps the management of the 
affairs of the Society more completely 
in the hands of the Sections by re- 
moving a (perhaps academical) restric- 
tion on the Sections’ rights in the mat- 
ter of selecting their representatives. 
In the original article, although noth- 
ing specifically prohibited a Section 
from re-electing a good Director, no 
provision (or “out” for the Section) 
was made for removing an unsatisfac- 
tory one in case he wanted to contest 
his removal. His term of office was 
specified in the Constitution as “two 
years,” a rule which could very well 
bring repercussions in years to come. 

When the original article IX was 
written, it was proposed that half of 
the Sections elect one-year Directors 
and half two-year Directors. Those 
Sections electing one-year Directors 
would elect two-year Directors the next 
time so that the terms of office of the 


*Ep. Note: In the past the word ‘Dele- 
gate” has been used almost exclusively in 
referring to the Board representative from 
each Section. Henceforth, however, we shall 
use in our writings the more descriptive and 
proper “Director,” and shall campaign for 
the adoption of this term as a more dignified 
and fitting title for each man who serves on 
the Board of Directors. 
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members of the Board would in the 
future be staggered. Thus a situation 
would never develop where an entirely 
new group of men, possibly all inex- 
perienced, would assemble at a Board 
meeting and try to take up the run- 
ning of the organization. This was the 
main reason for specifying the term 
of office of the Directors in the first 
accepted version of Article IX, Sec- 
tion I. 

This is not to be construed as a criti- 
cism of the writers of the Constitution, 
nor of the first Board of Directors 
which approved it. Those men did a 
marvelous job, and it is a credit to 
their foresight that more changes have 
not been sought or made in the original 
manuscript. The few amendments pro- 
posed since ratification of the original 
Constitution have been deemed advisa- 
ble as a result of the experiences of 
the Board in managing the Society 
during its first year and a half or so 
of life ( our second birthday is Janu- 
ary 10, 1948). The writer has attended 
most of the sessions of the Board at 
which these changes have been dis- 
cussed, and we can assure our readers 
that such amendments are approved 
only after considerable pro and con 
discussion and only by the most demo- 
cratic processes, and none have yet 
been approved which would, in cur 
opinion, react to the detriment of our 
democratic system of Society manage- 
ment. In fact, all amendments to date 
have been necessary to make the Con- 
stitution more workable, and to in 
turn permit the unincumbered, yet con- 
trolled, growth of the Society and the 
expansion of its activities. 

This brings up the point we wish to 
emphasize in this editorial —that the 
Director’s post is a most responsible 
office, and should be given to the man 
of the highest caliber in each Section 
if the management of the Society is 
to remain in competent hands. In one 
sense, the Directors ARE the Society. 
They, as a group, elect the officers and 
hence the Executive Committee, dis- 
burse the funds of the Society, and 
otherwise exercise absolute control over 
all affairs of the Society. Each one is 
responsible only to his Section, and can 
be replaced on the Board only by ac- 
tion of his Section. It thus behooves 
each Section to elect as its representa- 
tive on the Board a man of integrity, 
experience in Society affairs, and a 
deep interest in the Society and its 
welfare, as well as in his Section. In 
addition, he should be a man of suf- 
ficient responsibility that he can and 
will attend the regular and special 
mectings of the Board. In most Sec- 
tions this also implies that he can be 
financially independent or have the fi- 
nancial backing of his company, since 
neither the Society nor most Sections 
(at least, at present) pay expenses of 


the Directors at these meetings. This 
latter situation sometimes makes a 
compromise necessary, but as the Soci- 
ety grows and its importance to indus- 
try is more completely recognized, more 
and more men with company backing 
will be available, and the choice of the 
best man will be made much easier. 
Another important point is the in- 
structing of the Director before he at- 
tends a meeting. Whenever a Board 
meeting is called, each Director is in- 
formed in advance what is to be on the 
agenda. It is his duty to inform the 
officers of his Section what matters are 
to be taken up at the Board meeting, 
and to arrange for a meeting of the 
Section Executive Committee at least, 
or perhaps the entire membership, at 


which matters can be discussed and 
the Director instructed as to the Sec- 
tion’s preferences when the votes are 


taken. Some votes are taken by mail 
during the course of the year, and in 
such cases again the Director should 
have the backing of his Section, or at 
least of its officers, before casting his 
ballot. 

A point which has heretofore re- 
ceived little attention is that each Di- 
rector should be properly certified be- 
fore being allowed to cast his vote at 
a ineeting of a Board. Quoting from a 
recent letter from President Exline, 
“In the past there has been a certain 
laxity in the business relations between 
the Sections and the Executive Secre- 
tary’s office .. . In particular, the vote 
of Directors has been accepted at meet- 
ings without formal certification hav- 
ing been filed with the Secretary. A 
case has come up in which a Section 
has repudiated the action of an indi- 
vidual accepted as the Director from 
that Section. In the future, voting can- 
not be accepted from any individual 
unless proper certification has been re- 
ceived by the Secretary...” 

What constitutes proper certifica- 
tion? According to President Exline, 
the Executive Secretary (Dick Rim- 
bach) is now preparing a form for 
certification which will be mailed to 
the Secretary of each Section. The 
signing of the form by the proper of- 
ficials of the Section is in the future 
the only correct means of certification. 
This procedure should also be followed 
in the event a Director cannot attend 
a meeting and the Section desires to 
cast its vote by proxy. In case con- 
troversal subjects are to be voted upon, 
the Section’s desires in each matter 
should be outlined in the proxy author- 
ization. Otherwise the Section must de- 
pend upon the judgment of the man 
chosen to represent it. This points up 
again the necessity for electing a Di- 
rector with care, If the proper man 
has been chosen, he will be able to at- 
tend all Board meetings and proxy 
voting will not be necessary. If cir 
cumstances should prevent a Director’s 
attending, and an alternate is not sent 
and/or certified, the vote of the Section 
can be put in the hands of a capable 
proxy. 
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With all this in mind, the Constitu- 
tion Committee felt that the more men 
there were on the Board with experi- 
ence in LS.A. affairs, the more efficie- 
ently and wisely the Society would be 
run. When a Section finds a capable 
man to serve as its Director, neither 
the Society nor the Section that man 
represents should be deprived of his 
services because of a_ constitutional 
limitation on his term in office. Hence 
the change recommended at the last 
Board meeting. It is our personal hope 
that this amendment will be approved 
unanimously when it is submitted to 
the membership for a vote. 

Just as the Director accepts the re- 
sponsibility for his Section at Board 
meetings, the Section must also accept 
the responsibility of seeing that its 
Director is the best man obtainable. 
Here is where experience counts. An 
inexperienced or irresponsible Director 
can create considerable confusion and 
waste valuable time in a Board meet- 
ing. So, while the choice of a Director 
is entirely up to the individual Sec- 
tion, it is not amiss to recapitulate 
here some of the qualifications which 
should be considered in that choice: 

1. He must be a man of experience 
in I.S.A. or other Society affairs. (An 
officer or former officer will most likely 
fill this requirement. A working knowl- 
edge of Roberts’ Rules of Order is also 
a tremendous asset.) 

2. He must be a diplomat. (“Per- 
sonalities” should be kept out of Board 
meetings in-so-far as possible.) 

3. He must have the interests of the 
Society, as well as of his Section, at 
heart, and use his voting power wisely 
—not selfishly.) 

4. He must have the confidence of 
his Section and its officers, so that 
when he uses his own judgment in a 
vote, his action will not be subject to 
criticism “back home.” 

5. He must have the time and finan- 
cial backing when necessary to enable 
him to attend meetings, and the time 
(or stenographic assistance) to prompt- 
ly handle the correspondence by which 
the National Office keeps in contact 
with his and other Sections. 

We should like to point out in con- 
clusion that this editorial should not 
be interpreted as a criticism of, nor 
a reflection upon, any present or past 
Director. The growth and success of 
the I.S.A. during its formative years 
bespeaks the good intent and honest 
efforts of the men who have thus serv- 
ed during that time. As the Society 
grows, however, and the inevitable 

pains” are gradually elimi- 
nated, it should be the future aim of 
every one of us to see that we (as 
members) get good representation on 
the Board of Directors, and that the 
Society as a whole benefits from the 
experience and judgment of the best 
men obtainable as DIRECTORS. 


Editor's Notes 


1. SPCRETARTIES, DIRECTORS, CORRESPONDENTS 
LISTED IN THis ISSUE 


As promised in the October issue of the 
JOURNAL, we are publishing elsewhere in 
this issue an up-to-date list of all Section 
Secretaries, Directors and JOURNAL Cor- 
respondents. As a result of questionnaires 
sent to ail Sections, this list is as correct 
as it is possible to make it as of Novem- 
ber 10, 1947. Only four Sections were not 
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for 
the 


answer to our requests 
this information, and in such cases 
latest information available was used. 

There may be changes by the time this 
is published, and there will be changes 
within a month or so as some Sections 
elect new officers. We will try to keep up 
with these changes in these columns from 
month to month, and intend to publish 
another complete list sometime this coming 
spring or early summer. 

We would like to suggest 
that if there are any errors in this table, 
any changes which may have occurred 
since this material was completed, or any 
blanks which can now be filled, your Edi- 


heard from in 


at this time 


tor be notified at once so that the infor- 
mation can be published. 
2. Lost AND FouND 

Your attention is called to an article 
under this heading elsewhere in this issue. 
We have not heretofore been called upon 
to run such a department, and probably 


will not again until next year’s Conference. 
Under the circumstances, however, we feel 
that we are justified in performing this 
service this time, and will gladly do so 
again under similar circumstances, 


3. MERRY CHRISTMAS 


Before the next issue of the JOURNAL 
reaches you, Christmas and New Year will 
have come and gone. We take this oppor- 
tunity, therefore, to wish every 1 \ader, on 
behalf of the JOURNAL staff, the officers 
and the Executive Committee of the Soci- 
ety, a very Merry Christmas and a Happy 
and Prosperous New Yar. 

Also, on January 10, 1948, we should all 
remember to wish ourselves a Happy Birth- 
day. The Instrument Society of America 
will officially be 2 years old on that date. 


4. THE 


Chicago, Cleveland and Cumberland, for 
generally good reports. South Texas, for 
a novel idea—second paragraph. 


NEEDLE POINTS TO— 


General News 


REPORT OF EXHIBITORS’ ADVISORY 
COMMITTEE 


(By W. F. Haring, Chairman) 


_As a concluding activity of the 1947 Ex- 
hibitor’s Advisory Committee, a dinner meet- 
ing was held Sunday evening, September 7, 
1947, at the Stevens Hotel, at which some 
71 exhibitors’ representatives were present. 
The dinner came as a welcome respite from 
the day’s heat and ‘labor in setting up ex- 
hibits. The brief meeting which followed the 
dinner served to clear up all pending mat- 
ters from the exhibitors’ standpoint with 
regard to the following week's exhibit. 

Orn Thursday afternoon, September 11, 
1947, a meeting was held at which one rep- 
resentative from each 1947 exhibitor was 
invited to attend for the purpose of forming 
the 1948 Committee. Approximately 50 rep- 
resentatives were present, and the following 
committee was organized and is to be known 
as the 1948 Exhibitors’ Advisory Com- 
mittee : 

W. F. Haring, Chairman (re-elected )— 
Wallace & Tiernan Products, Inc. 

E. R. Fiske, Jr., Secretary—Leeds & 
Northrup Co. 


R. C. Ayers—R-S Products. 

W. C. Bennett—Penn Industrial . Instru- 
ment Corp. 

L. E. Eige—Fisher Governor Co. 

W. J. Halpern—Gotham Instrument Co. 

J. C. Koch—Conoflow Corp. 

H. F, Lorence—Fischer & Porter Co. 

A. O. FPearson—Brown Instrument Co. 

Cc. D. Scott—General Electric Co. 


D. H. Shallcross—Shallecross Mfg. Co. 

Several problems and questions were pre- 
sented to the Committee for consideration 
with particular regard to the 1948 show to 
be held in Philadelphia. Included are (1) 
agreement as to hours during which the 
exhibit will be open, (2) adequate allow- 
ance for time in setting up and tearing down 
exhibits, (3) provision for utilities, includ- 
ing gas, water and air, in-so-far as possible, 
(4) variety of depth of booths to satisfy the 
needs of all exhibitors, (5) limitations on 
height of exhibits with considerable latitude 
to be allowed in wall areas, (6) invitations 
to carry dates and hours when the 1948 
show will be open (to be printed on next 
year’s invitations), and (7), most important 
of all, consideration as to whether the ex- 


hibit should be held on annual 0; 
basis. 
An executive session of the « 


was held that same evening dur 
preliminary consideration was give) 
various questions and partial agre, 
rived at. A detailed review was m 
terms and conditions of the forma 
agreement between the exhibit ma 


of the LS.A. and the individual 
who may contract for space at 
exhibit. This consideration was b 


the drafting of a contract which w 
reflect the actual conditions of « 
and coordination of interest bet 
Instrument Society of America, 
management, and the exhibitors. 
As the name of this Committe: 
we shall endeavor to serve in the beg 
terest of all exhibitors and, at the sire} 
promote the growth and expansio ; 
Instrument Society of America pri: 
enhancing the quality of each s\ 
year's exhibit. F. HARING, 


hay 


NATIONAL ELECTRONICS CONFERENcE 


A good many LS.A. members (b: fy 
Chicago and elsewhere) attended or part 
pated in the National Electronics (Cony, 


ence held at the Edgewater Beach Hot; 
Chicago, November 3, 4 and 5, 1947 
Several sessions of interest to L.S.A. ny 
bers were presented, including two on fF 
tronic Instrumentation, one on Coniput 
one on Industrial Applications and on 
Nucleonics. The first session on Electro; 
Instrumentation was presided over by M 


Behar, Editor of Instruments, and sey, 
of the papers presented were by [Is 
members. 

The National Electronics Conference. 


annual affair, is a national forum on e| 
tronic research, development and 
tion, and is sponsored by the Illinois Inst 
tute of Technology, Northwestern Univ; 
sity, University of Illinois, American Ins: 
tute of Electrical Engineers, and the Inst 
tute of Radio Engineers, with the cooper 
tion of the Chicago Technical Societies Cow 
cil, of which the Chicago Section of t) 
I.S.A. is affiliated. 


1948 CONFERENCE COMMITTEE Reports 


PROGRESS 
Ventative plans for the Third Natior 
Instrument Conference and Exhibit to | 


held in Philadelphia September 13 throug 


17, 1948, have been almost completed, 
cording to a recent letter from Secret 
Rimbach to the Board of Directors, At 


recent meeting of the 1948 Conference ( 
mittee, the following program was discuss: 
and approved. While unofficial at this tin 
it may be said that several of the phases 
outlined below are already arranged f 
while the others are just getting under w 

Technical Sessions: The LS.A. will 
range for eight technical sessions. Th: 
sessions are to run simultaneously with ses 
sions of the co-sponsoring societies. Mor 
ing sessions will be held Monday throu: 
Friday from 10 a.m. to 12:30 p.m. Evening 
sessions will be held Monday, Tuesday 
Thursday from 8 p.m. to 10:30 p.m. 

Educational Sessions: The educatior 
sessions of previous years will be continu 

Motion Pictures: It is planned to arrang 
a program of motion pictures on measur 
ment and control subjects. 

Historical Exhibit: An historical exhibit 
of instruments is scheduled to be set up 
the Arena Stage. 

Analog Program: A 
appointed to investigate a 
analogs. 

Banquet: The annual banquet has bee! 
scheduled for the Wednesday evening of th: 
Conference week. 

Exhibit Hours: Tentatively set for 10 
to 6 p.m. on Monday, Wednesday and F! 
day, and 2 p.m. to 10 p.m. on Tuesday «4! 
Thursday. 

Cooperating Societies: The _ followins 
societies have been extended invitations 
and all but one had accepted at this writ 
ing—American Institute of Physics; IIR 
of ASME: Instruments and Measurement 
Committee of ATEE; and Joint Subcommi! 
tee on Electronic Instruments of All 
Tentative arrangements have been mad 
follows: (1) Each Cooperating Society 
be offered a booth in the Exhibit; (2) Ea 
Society will receive invitations for its mv! 
bers imprinted with the name 
ciety (3) Each Society expressed 
in attending the I.S.A, banquet, but ! 
have special luncheons; (4) Each Socict 
will arrange two sessions to be held i: 
single day; (5) A general committee m 
up of a member from each sponsoring gr: 
will govern scheduling of meetings to av 
overlapping of interests. 

(Continued on Page 1154) 
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Application Of Conventional Industrial Instruments 


To Power Plant Control 


By W. H. FORTNEY (General Foreman, Instrument Department, Humble Oil & Refinery Co., Baytown, Texas) 


HE field of power plant control 
has been covered largely by engi- 
neers and suppliers who have pro- 
uced specialized devices which have 
wer. limited in application. Most of 
these instruments and regulators are 

f extremely rugged design and are 
seldom used in general process work. 
But at present we find very few power 
plant engineers familiar with or in- 
terested in conventional industrial in- 
struments, such as are now used in the 
chemical and process industries. 

It is not my purpose to recommend 
any changes in the thinking or cus- 
toms of any power plant operators, 
jor do I propose to establish myseif 
as an expert in power plant operation. 

It is my hope (as a member of the 
L.S.A. Recommended Practices Commit- 
tee) to promote more thinking along 
the lines of standardization of instru- 
ments for measurement and control, 
for a greater variety of applications 
than we have at present. Every process 
plant has at least a few special instru- 
ments designed for particular jobs 
which would be practically worthless 
if the process were revised or discon- 
tinued. The ideal situation would be 
one where every instrument is 100 per 
cent reclaimable for use elsewhere 
when necessary to return to the com- 
pany storehouse. This hardly applies 
to measuring instruments and control- 
lers generally used for steam and 
power plant operations. 

However, my organization has been 
able to successfully use conventional 
industrial instruments on most of the 
usual power plant applications, and 
this paper will describe some of these 
installations. 

This discussion will be limited to 
the high pressure boiler installations 
at our Baytown Refinery. We have two 
of these plants, approximately one- 
half mile apart. There are a total of 
seven boilers operating at a nominal 
pressure of 600 psi. The first installa- 
tion known as Steam Generating Plant 
No, 5, originally consisted of two boil- 
ers, each with a capacity of 350,000 
pounds per hour, producing steam at 
600 psi with 100° superheat. These 
were built in 1931. Two more boilers 

of equal capacity were added in 1937 
and 1938. These boilers power three 
7500-kw turbines. 

The second plant known as Steam 
Generating Plant No. 6, has three 
boilers delivering 275,000 pounds of 
steam per hour each and supplies two 
7500-kw turbines. The turbines at both 
plants are identical, and all discharge 
inte the 150-pound yard steam dis- 
tribution system. 

Our discussion will cover these plants 
as separate units, describing first the 
controls on the water treating equip- 


*Presented at the Second Annual Confer- 
ence of the Instrument Society of Amer 
stevens Hotel, Chicago, Il 8-12, i 

NOTE: Statements and ivanced 


mn papers are to be under I 
xpressions of their authors and not tl 


the Society. 


The Author 


Mr. Fortney has been actively en- 
xaged in instrument work for nearly 
24 years, starting with the Texas Com- 

pany in 1923, He 

has served as 

Electrical and In- 

strument Foreman 

in two small 
plants, becoming 

Foreman of the 

Baytown Hefinery 

Instrument De- 

partment in March 

of 1937. This de- 
partment has 
zrown to meet 

the demands of a 

rapidly expanding 

plant (including 

a butadiene and 

butyl] rubber 
Baytown Ordnance 


plant, and the 
Works, during the war) from 35 to 
170 men. 

In 1946 Mr. Fortney served as Pres- 


ident of the Houston’ Instrument 
Society during its first year of or- 
ganization. He was also a member of 
the Steering Committee during organ- 
ization of the short course in “Instru- 
mentation for the Process Industries” 
at Texas A A M College, and is serv- 
ing his second year on that commit- 
tee. 


ment, and then on steam generating 
equipment, of each. 
No. 1 Water Treating Plant (Fig. 1) 

This plant was originally designed 
to supply the first two boilers. Make-up 
water came from deep wells and there 
were few variations in total solids or 
hardness; condensate recovery aver- 
aged about 50% of the total feed 
water, 

The well water used for make-up 
contains 600 ppm total solids, of which 
360 ppm are bicarbonates. This water 
has a hardness of 28 ppm and a pH 
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of 8.3; other impurities include 21 ppm 
of silica and 10 ppm of calcium, 

Thus it is necessary to treat about 
20% of the total feed. Condensate ac 
cumulates in two 10,000-barrel  stee) 
storage tanks and, of course, by-passes 
the water treating plant and is intro 
duced into the suction side of the feed 
water pumps. 

The well water is introduced into the 
clear well make-up section on liquid 
level control. The original control valve 
was operated directly from a float. 
This has been replaced by a shop-mad« 
pneumatic pilot-operated level contro] 
ler and conventional contro] valve 

The first step in the treatment of 
raw water is to introduce acid in the 
clear well. Acid feed equipment on the 
original installation 
measuring tank for “strong” acid, a 
lead-lined dilution or mixing tank, and 
a “Rube Goldberg” arrangement to feed 
the dilute acid into the clear well, as 
shown in Fig. 2. This feeding setup 
consisted of a lead-lined measuring box 
with the dilute acid level controlled by 
a direct-connected float valve. Acid 
was drawn from this box through a 
rubber “measuring” tube, the open end 
of which was positioned through a 
float and a chain-and-pulley arrange 
ment by the dam height behind a 
weir. 

With this system it was necessary t 
mix the dilute acid in batches, and the 
inaccuracy of contro] over the quan 
tity injected is quite evident 

All of this equipment was replaced 
by a ratio-flow-controller. An orifice 
meter transmitter in the discharge of 
the clear well pump sets the contro!) 
point on a rate-of-flow contreller on 
the acid line. The measuring tank, mix 
ing tank and constant level box have 
been dismantled. Since the concentrated 
acid storage tank has sufficient eleva 
tion above the clear well, the acid j 
introduced by gravity flow. 
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The acid, which is 98% sulfuric, is 
metered in a 0.546” I.D. stainless steel 
tube with a 0.101” I.D. orifice. A 50- 
inch manometer is used with no seals; 
acid is in direct contact with the mer- 
cury end and parts. The control valve 
was made from a %%” angle valve bedy 
with conventional pneumatic super- 
structure. A 100-mesh stainless steel 
screen is installed ahead of the orifice. 

The meter factor is 1 gph on a 0 
to 10 square root scale. No difficulty 
has been experienced with this instal- 
lation, although flows as low as 1.0 gph 
of acid have been controlled. 

The middle section of the clear well 
is used for aeration to dispose of the 
carbonates which have been produced 
by the acid reaction. This is done with 
air from a blower, reducing the car- 
bonate content to 2 ppm and the pH 
to 8.2. 

The final section of the clear wel! 
forms a suction pit for the clear well 
pump. As an afterthought we installed 
a float in this section which operates 
a small valve to close the control valve 
on the acid in case the level drops. 

The first settling tank, being of an 
early design, permitted treatment only 
with lime and a coagulant. Water to 
the settling tank was, and is now, on 
liquid level control; the only change 
was replacement of the lever valve 
with a pneumatic valve, Exhaust steam 
pressure of about 15 psi is held above 
the water level in the tank. 

On the original installation we had 
an impeller type meter with gear train 
which operated intermittent electrical 
contacts as predetermined quantities 
of water ‘vere metered. These contacts 
started an stopped small motor drives 
to proportion the lime and coagulant 
feeds. The motors thus controlled were 
equipped with cable drums to lower 
swing lines into the solution tanks. 
The solutions were drained into small 
suction boxes ahead of centrifugal 
pumps which transferred the material 
into the settling tank. Pump suction 
was maintained by introducing conden- 
sate into the suction boxes through 
small float valves. 

The contacts on the totalizing meter, 
the relays and the ratchet mechanisms 
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on the feeder drives gave us some 
trouble after the first year of opera- 
tion. Of course (being in a process in- 
dustry) we prefer continuous control 
wherever possible, although in this par- 
ticular case the capacity of the settling 
tank would tend to minimize uneven 
distribution of chemicals even though 
injection were intermittent. 

Another settling tank and additional 
filters were added when the two newer 
boilers were installed. This second tank 
is of equal capacity but is equipped 
with a phosphate section. 

During the war our industrial water 
supply was augmented by surface 
water from the San Jacinto River. 
This water has 225 ppm total solids, 
of which 75 ppm are bicarbonates and 
21 ppm are calcium, and a hardness of 
from 50 to 55. The pH value is 8.3, 
which is the same as that of the well 
water. 

Raw water is now proportioned 50- 
60% from wells and 40-50% surface 
water, 

Original instrumentation on the sec- 
ond settling tank was identical with 
that on the first tank except that total 
water was metered through an orifice 
and integrating meter. This integrator 
operated contacts which drove the pro- 
portioning mechanism in the same 
manner as did the impeller type total- 
izer. 

We have now replaced all the control 
equipment on the lime and coagulant 


feeds, The water to the two © +): 
tanks remains on liquid level] 
and is metered through conv 


orifice runs. These measureme 
used to proportion the lime a | 4 ne] 
ferrous sulphate solutions into 

tling tanks, In other words, the 


mitter on each water line res: ; 4, 


WATER 


O 


METER’ 
TUBE 


WA 

MAKEUP 

chemical ratio controllers. ; 
Thus, with conventional industria 
instruments costing about 25% of that 
of the original installation, we get con. 

tinuous proportioning with instantane. as 

ous response to changes in water flow . se 

The ratio of chemical to water may }y Bi 

varied by the operator by merely ad- 

justing a small lever in the contro! a 

instrument. rentis 

The lime feed is measured in a stand. (s¢ 

ard one-inch pipe meter run with ar a 

orifice 0.446” in diameter and a meter Bhvelg ; 


factor of 4 gph on a 0 to 10 squar 
root chart. Meter leads are purged 
with steam condensate. On our first 
installation we designed a flow nozz\ 
because we were afraid of build-up of 
lime behind an orifice plate. However, 
we found that the lime was deposited 
in the bore of the nozzle, so an orific 
plate was substituted and has been 
found to be perfectly satisfactory. 
Flow in the meter run is downward 
in a vertical line to prevent build-up 
behind the plate. 

The ferrous sulphate solution is 
measured in a_ stainless steel tube 
0.742” I.D. with an orifice of 0.225’ 
diameter and a meter factor of 7 gph. 

All of the water from the first set- 
tling tank flows into a partitioned sec- 
tion of the second tank, which is of 
later design. The total stream is then 
passed through anthracite filter and is 
combined with the returned condensat 
as boiler feed. 

As stated before, the No. 1 tank did 
not have a phosphate section. After 
installation of the second tank, connec- 
tions were made so that the water 
would flow in series from No, 1 to No. 
2, combining in the phosphate section 
of No, 2. Up until this time, phosphate 
had been injected by hand control into 
the boiler drums. Measurement was by 
means of high pressure displacement 
meters, which gave considerable trouble 
and allowed no convenient means of 
setting the injection rate. The phos- 
phate section of the No. 2 tank is no 
used as such, however, and it is still 
necessary to control the injection of 
phosphate into the individual boilers. 
This, however, is now done by ratio 
fiow controllers. The rate is determined 
by the orifice meter on the feed water 
line to each boiler. 

The phosphate solution meter runs 
are stainless steel tubes, 0.957” I.1)., 
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ith an orifice of 0.225” diameter and 
meter factor of gph. Sulphite is 
nixed with the phosphate and put di- 
ectly into the boiler. 

In the treating plants we use dif- 
erential level recorders and control- 
rs (some of which are shown in Fig. 
) with shop-made range tubes. The 
evels in the chemical tanks and the 
inal section of the clear well are in- 


Ricated by bubblers and manometers. 


\ conductivity recorder is installed on 
he panel and is so connected that it 
an be switched to any part of the four 
boiler leads. 


Fig. 5 


Steam Generating Plant No. 5 (Fig. 4) 

As stated before, we have four high 
pressure boilers at this plant which are 
controlled by conventional instruments 
—except that the original feed water 
regulators are still in use and are giv- 
ing satisfactory service. 

Fire control on these boilers is more 
of a problem than at the second high 
pressure boiler house we built. This 
complication is due to the fact that 
acid sludge from refinery process op- 
erations must be consumed by these 
boilers. This sludge contains coke and 
asphaltic materials which are difficult 


to measure on flow or pressure and are 
therefore fed by hand control at the 
burners. The additional heat comes 
from the yard fuel gas system and is 
on automatic control. 

These boilers were originally oper- 
ated on remote manual fire control. 
Three of them are now on fixed output 
control, fired on rate-of-flow control 
from the boiler leads. The rate-of-flow 
controllers operate conventional pres- 
sure balanced diaphragm valves on the 
fuel gas. This is, to our knowledge, the 
first application of rate-of-flow control 
to steam production, The fourth boiler 
is fired by pressure control on the 
high pressure steam header through 
a balanced valve identical with the 
others. 

The three 7500-kw turbines are sup- 
plied from the 600-pound header and 
discharge into the 150-pound yard sys- 
tem. Three de-superheaters are used 
to deliver the excess 600-pound steam 
into the 150-pound system. These de- 
superheaters were originally installed 
to hold reduced pressure in the 150- 
pound system through hydraulic valves 
on two boilers and a pneumatic valve 
on the header. Temperature was con- 
trolled by bi-metallic thermostats. 

Present instrumentation has been re- 
vised such that all thres valves may 
be positioned pneumatically from the 
panel. This was accomplished — by 
mounting a shop-made positioner on 
the two hydraulic valves and a 4 to 1 
booster valve on the pneumatic valve, 
which operates at 0-60#. See Fig. 5. 

The bi-metallic thermostats have 
been replaced by conventional mercury 
filled bulb-type temperature control- 
lers, which in turn control the water 
injection to the de-superheaters. 

These three valves are arranged for 
selective control: (1) remote manual 


Fig. 6 
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rate-of-flow to the 150-pound system, 

2) rate-of-flow from either boiler, (3) 
600-pound header pressure, or (4) 
pressure on the 150-pound header. The 
method of control is varied to meet the 
demand of 600- or 150-pound steam, 
whichever is more desirable, 

Induced and forced draft on the first 
and second boilers was originally con- 
trolled by push-button operation of 
motor drives on valves throttling the 
turbines. Pneumatic valves replaced 
the motor driven valves on these boil- 
ers. These valves are on remote hand 
control at present, but any conven- 
tional draft controller with a 0-15# 
air output may be adapted. 

The two new boilers at this plant 
were originally equipped with hand 
control on the damper setting for in- 
duced draft, and locally mounted speed 
controls on blower turbine governors 
for the forced draft. The present in- 
stallation uses automatic control on 
induced draft, with a shop-made re- 
mote positioner for setting the control 
point. See Fig. 6. The forced draft 
turbines are now controlled through 
remote positioning of the control point 
on the blower turbine governors. Com- 
plete automatic control] is possible on 
this, but has not been accepted. 

A complete new air-conditioned con- 
trol room is being installed for this 
plant. All measurements, except steam 
and water pressure, will be pneuma- 
tically transmitted to the panel. Mis- 
cellaneous instruments now in use are 
to be relocated, including differential 
type level recorders, potentiometers 
(for recording miscellaneous tempera- 
tures), draft gauges, and a four-point 
strip chart recorder. 

The power house operates as a sep- 
arate unit and only steam flow to the 
turbines is recorded at the boiler house 
panel. 


No, 2 Water Treating Plant (Fig. 7) 

The No. 2 water treating plant is 
supplied with well water, surface 
water and condensate. The normal 
make-up to the clear well is recovered 
cooling water from the turbines, from 
the jackets of some air compressors, 
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7 
and from the after-coolers of No. 2 
Air Compressor Station. 
The level in the clear well is con- 


trolled by a shop-made float actuating 
a pneumatic-hydraulic three-way valve 
(Fig 8) which diverts the excess water 
to a nearby cooling tower, A second 
pilot actuated from the same float 
provides emergency make-up water 
from the industrial system. 


Fig. 8 


Chemicals used at this pla 
acid to convert bicarbonates, | 
rous sulphate as a coagulant, 
dium phosphate mixed with su 


Here 
fle 
ater 


complete the precipitation. cettling 
In this plant the acid is i; ; pavet P 
into a small mixing vat and sed as 
in the main stream of wate. stained 
clear well through an orifice © \», ( 
corporator. See Fig. 9. The ¢ : Steam 
moved in a deaerator instea yur 
section of the clear well. wonsists 
The original acid propo th a 
equipment consisted of an int 
flow meter which intermitte: ric supplied 
ated a series of helicoid gea: 
to inject acid into the sma!) mi, turb 
vat. This system required considers ler pl: 
maintenance, both in electrics Instrv 
mechanical respects. It has now |peiiot invo 
replaced by ratio rate-of-floy olde! 
on the acid line, using the same + e exce 
of equipment as in the No. | pjg eater | 
(Fig. 10.) W1 
Rate-of-flow of the water to made W 
first settling tank was origina ktrumen 
to position swing lines in the fe, repl 
tanks of the other chemicals. T), 
mary metering device was ident The t 
with the meter on the acid cont sentizec 
Justification of ratio flow equipm itv. E 
(Fig. 11) was easily developed holler 2 
the second settling tank was propos boil 
for this plant. Since duplicat> inst av be 
mentation would be requi:ed on lure ba 
chemical streams except acid, we disiine. 
mantled the helicoid gear pumps a ; 
their supply tanks and eliminated Feed 
necessity of installing separate 
tanks for the other chemicals, 


saving more than paid for the inst 
mentation for the complete unit. 
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Here again, all streams are now on 
+io fow control, proportioned by the 
ater flowing to the settling tanks. The 
wttling tanks are of later design and 
phosphate sections which are 
od as such. Thus all chemicals are 
stained in the water treating plant. 


cam Generating Plant No. 6 


yur second high pressure boiler unit 
oysists of three 600-pound boilers 
ith a capacity of 275,000 pounds of 
team per hour each. These boilers are 
ypplied our No. 2 Water Treating 
signt, and furnish steam to two 7500- 
turbines, identical with those at the 
jer plant. 
Instrumentation on this plant did 
t involve as much replacement as at 
he older plant. All measurements, with 
e exception of the first two de-super- 
eater temperatures (which are now 
kken with bulb-type instruments) were 
made With conventional industrial in- 
¢ruments. Thus we could get control 
replacing recorders with control- 
The three boilers have been instru- 
mentized for maximum operating flexi- 
ity. Each boiler has a pressure con- 
oller and a rate-of-flow controller on 
boiler output: either instrument 
ay be selected to actuate the pres- 
ure balanced valve on the fuel gas 
Ine. 
Feed water make-up is controlled by 
ermostatic type regulators with re- 
et and with constant differential valves 
of the regulatine valves. 
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This boiler house is operated on a 
constant load basis and is not used to 
maintain pressure in the 150-pound 
yard distribution system. A typical op- 
eration might be two boilers operating 
on pressure control and one on rate- 
of-flow control with all three of the 
de-superheater reducing valves on rate- 
of-flow control (or, probably, one on 
remote manual control.) The de-super- 
heated steam temperature is controlled 
by condensate injection regulated by 
conventional bulb-type temperature 
controllers. 

Two boilers have remote manual con- 
trollers governing the speed of fan 
turbines for draft control. The othe 
boiler is equipped with a conventional 
instrument type draft controller op- 
erating the throttle to the induced draft 
fan turbine but this installation has 
never operated satisfactorily due to 
the fact that the fan has a very flat 
characteristic in the operating range, 
and wide variations in turbine speed 


Fig. 10 


are necessary to transverse the ex- 
tremes of this flat portion of the curve. 

On a constant load boiler, it seems 
that an optimum fan turbine speed 
could be used and more satisfactory 
control obtained with dampers. 

There is some question as to the ad- 
visability of resetting the forced draft 
pressure from the feed water flow be- 
cause of changes in the BTU content 
of the fuel gas. If a fuel of constant 
BTU were available, it seems that the 
forced draft could be controlled by 
either the steam production or the feed 
water flowmeters. If either of these 
systems should pressurize the wind box 
too far ahead of the change in firing 
rates, the control could be taken from 
the fuel gas flow. 

It would be well to admit that con 
siderable trouble has been experienced 
With all three of the reducing valves 
at this boiler house. Two of these 
valves operate in the range of 0-60 
psi. Shop-made relay valves with out 
put ratios of 4 to 1 make possible the 
use of conventional instruments to con 
trol them. 

The third boiler is equipped with an 
angle or venturi type reducing valve. 
Unbalanced forces caused by the high 
rates of flow and high pressure drop 
were too much for the pneumatic ac 
tuator originally furnished. There was 
no relationship between control instru 
ment output and valve stem travel. A 
hydraulic actuator was installed and 
we found that these upsetting forces 
were sufficient to break a *%s 2” bat 
under edgewise strain! This arm o1 
is approximately 20 inches long 
with a mechanical advantage of 4. We 
are now using a “4” bar 6 inches wide 
at the driving point. A roller 
bearing reduces the friction due to 
angular displacement. 

Miscellaneous instruments are prac 
tically the same as those at the olde 
plant, and include temperature, level, 
COz and conductivity recorders. Pres- 
sure is maintained on a circulating 
fuel oil system for emergency use in 
case of fuel gas failure. 

Further improvements are always 
possible. We have installed orifices in 
the blowdown lines and propose to con- 
trol the blowdown by ratio to feed 
water. This is a very desirable improve 
ment since it would effect economies in 
the heat balance, and a_ blowdown 
stream of consistent solid content 
would result. The blowdown lines are 
at present equipped with flow record- 
ers. 

Automatic cycle control of the fil 
ters is also possible. This could be ac 
complished by using pressure differen 
tial transmitters across the filters which 
would start cycle controllers to back 
wash the filter beds, purge them, and 
put them back on the line. Some real 
manpower savings are possible with a 
system of this kind, since the opera 
tors at present must manipulate a 
number of large gate valves with each 
filter change. 

We would like to develop some means 
of measuring the consistency of the 
sludge from the bottom of the settling 
tanks, part of which is recirculated. 
This might be done with a sensitive 
density meter, which is doubtful; a 
turbidimeter might be used here—we 
have not investigated further. How 

} 


level 


solid 


ever, if it can be measured, we should 
be able to control it. 
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Dry chemicals purchased in bulk 
could be injected by star feeders and 
some sort of continuous weighing de- 
vice, which could be reset by a conven- 
tional instrument. Bulk chemicals are 
cheap provided material handling 
equipment is installed. 

One of the greatest obstacles to the 
use of pneumatic control instruments 
has been the fear on the part of the 
operators that the air supply might 
fail. We have found that our air sup- 
ply is far more dependable than elec- 
trical power, especially where steam 
driven compressors are used, No mat- 
ter which type of power is supplied, a 
pump, a compressor or a generator is 
involved. 


Conclusion 

This information has been presented 
with the hope that it might contain 
something of interest to those engaged 
in the production of steam for either 
process or power supply. My organiza- 
tion is primarily and exclusively inter- 
ested in the manufacture of petroleum 
products, and it is certainly not my 
intention to criticize or recommend 
changes in any practice in use today. 
This paper merely brings a story of 
what we have done, using equipment 
with which our maintenance organiza- 


Fig. 


tion is familiar and which we prefer 
to use wherever practical. At the same 
time, the results we have obtained have 


10 
given us cleaner boilers, have reduc 
maintenance, and have saved in op 
ating costs, including chemicals. 


General 
Further reports 


News (Continued from page 1148) 
of the activities of the 
Philadelphia Convention Committees and 
Subcommittees will be published in the 
“Journal” from time to time as the tempo 
of their activities increases. 


Official News 


NEW YorRK REGIONAL MEETING 

The New York Section has been making 
rapid progress on the program for the two- 
day regional conference on ‘Industrial Con- 
trol by Electrical Methods” which is to be 
held in New York City on Friday and Sat- 
urday, January 80 and 31, according to lat- 
est reports from Ralph Batcher. Chairman 
of the Publicity Committee. All LS.A. mem- 
bers and others interested in these fields 
are welcome. The program has been planned 
for complete coverage and continuity of ma- 
terial in each of the four technical sessions 
and one educational session. 

With the primary objectives of the meet- 
ings in mind, speakers have been invited to 
contribute discussions and talks on their 
particular flelds of activity. Most of the 
speakers have accepted these assignments, 
the program being arranged as follows: 

Session No. 1—Friday, January 30, 9:30 
a.m., Engineering Societies Building, 33 W. 
89th St. Subject, “Application of Electrical 
Resistance Devices."’ This session will be de- 
voted to a symposium on non-linear resist- 
ance devices—in general, those types which 
are of particular value as primary elements 
or as elements in electrical networks for 
changing a system's control characteristics 
The subjects and speakers for this session 
are: 

(1) “Temperature Sensitive Resistors in 
Industrial Measurement and Control Sys- 
tems,"’ a discussion of Thermistors and their 
uses, by J. E. Tweeddale, Application Engi- 
neer, Western Electric Co. 

(2) “Characteristics and Applications of 
Thyrite Resistors,” a discussion of resist- 
ance elements whose values are responsive 
to the applied voltage gradient, and their 
use as circuit elements, by E. J. Allen, Gen- 
eral Electric Co. (Pittsfield). 

(3) “Applications of Germanium (and 
Silicon) Rectifiers,” a survey of the field of 
utility for simple rectifier units in industrial 
systems as rectifiers, oscillators and non- 
linear resistance elements, by Ernest H. 
Ulm, Sylvania Electric Co. 

(4) “Humidity Sensitive Resistance Ele- 
ments,” a report on the application of re- 
sistor elements whose value depends upon 
the ambient humidity, by a Foxboro Com- 
pany application engineer (name to be an- 
nounced later). 

Session No, 2—Friday, January 30, 2:00 
p.m., Engineering Societies Building, 33 W. 
89th St. The topics for discussion at this 
session are: 
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(1) “Strain Gage Applications in Com- 
merce and Industry,” a description of tech- 
nics and recent fields of application of these 
units in the measurement of pressures and 
small displacements, by C. H. Gibbons, Bald- 
win-Southwark Division. 

(2) “‘Light Sensitive Devices and Their 
Applications to Industry,” a discussion of 
those characteristics of light sensitive cells 
which are of value in measurement and con- 
trol applications, by T. Williams. Chief, 
Photometric Division, Weston Electrical In- 
strument Co. 

(3) “Some Practical Aspects of Electro- 
lytic Conductivity Measurements and Con- 
trol,” discussed as a factor in process con- 
trol, together with descriptions of technics 
used, by Robert Rosenthal, Research Direc- 
tor, Industrial Instruments (Jersey City). 

Dinner Meeting: Friday evening a sociable 
dinner meeting will be held at which a num- 
ber of unusual electronic assemblies will be 
demonstrated, baséd on the subject “Elec- 


tronic Fantasies.”’ At this time important 
trivia will be set up and electronic solutions 
shown, This meeting will show that Elec- 


tronics gives the answer, no matter what 
the cost! 

Session No. 8—Saturday, January 31, 9:30 
a.m., Columbia University, Broadway and 
117th St. This session will be devoted to a 
discussion of commercial types of record- 
ers and controllers, and will be directed by 
Cc. O. Fairchild. Representative models from 
several leading manufacturers will be dem- 
onstrated and/or displayed. 

Session No, 4—Saturday, January 31, 3:00 
p.m., Columbia University, Broadway and 
117th St. This session will feature: 

(1) A paper on “Electrical Analogs,” plus 

(2) A lecture-tour on “Computers” at 
the Watson Computing Laboratories. 

Educational Session—A separate program 
for Saturday, January 31, is being arranged 
on the subject of electrical instrument re- 
pair and maintenance—this session being 
planned for the benefit of service and repair 
technicians. It will be divided into two ses- 
sions—one on ‘‘Principles of Operation” and 
the other on “‘Repair and Maintenance of 
Electrical Elements,’’ both sessions to be 
conducted by operating repair-maintenance 
authorities and featuring practical demon- 
strations, including assembly and disassem- 
bly. 

The final details of the Conference will be 
published in the January issue, and in addi- 
tion, printed advance programs are to be 
sent to the Secretaries and Directors of all 
Sections. If anyone desiring to attend this 
Regional Meeting cannot secure a program 
from his local Section Secretary or Director 
(a complete listing of which will be found 
elsewhere in this issue—ED.), copies may 
be obtained by writing to Ralph R. Batcher, 
c/o Electronic Industries, 480 Lexington 
Ave., New York 17, N. Y., or to other mem- 


bers of Conference Committees listed bel 
Committees 

Program—Saul Young, Cam ridge Inst 
ment Co., Chairman; Prof. Carl F. Ka 
Dep’t of Mech. Eng., Columbia Universit 
R. R. Batcher, Caldwell-Clements, 1; 
H. L. Hildenbrand, President New \ 
Section I.S.A. 

Housing (Luncheon and Dinner)—P; 
Carl F. Kayan, Chairman; Herbert P: 
Wheelco Instruments Co.; H. H. St. © 
Hart Moisture Gages Co.; Howard Kk 
fleisch, Lummus Co. 

Company Membership — E. 
Rumsey, N. J., Chairman; L. A 
Instrument Associates, Inc.; R. E. 
Instrument Associates, Inc.; George Ka 
Jr., Elmhurst, L. I. 

Registration—Norman Cherry, 633 W 
Ave., Merrick, L. I., N. Y., Chairman. 

Publicity—R. R. Batcher, Chairman 
R. Olive and H. N. Blackmon, McGraw 
Publishing Co.; Stuart Rogers, Instrument 
Publishing Co. 

Membership—Chas. E. Haggerty, De; 
ment of Public Works, Ward’s Island, N 
Chairman. 

Publication and Printing—Chas. D. Co 
Secretary, New York Section LS.A., C) 
man. 

Facilities—E. B. Schofield, Sperry G 
scope Co., Chairman; Walter F. Zer 
Weksler Thermometer Co.; W. C. B: 
Automatic Temperature Control Co, 

Instrument Servicing Course—Henr) 
Nilsson, Nilsson Electric Laboratories, C! 
man; R. Manning, Weston Electrica! 
strument Corp., Chairman. 

According to Mr. Batcher, the hote! sit 
ation in New York may be rather criti 
it is advisable to make reservations ea 


105 FOREIGN VISITORS AT CONFERENCE 

While the classification and analysis 
the attendance at the Chicago Confere! 
and Exhibit is not yet complete (at ' 
writing), it has been carried far enous 
know that there were 105 foreign visit 
registered, according to Dick Rimbach, ! 
ecutive Secretary. These were distribute: 
follows: 


Australia ...... 1 
1 England 

Cuba 1 Holland 

1 Switzerland 
Venezuela ...... 1 
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Section News 


CENTRAL INDIANA 


\t the November meeting the members 
of the Central Indiana Section had the 
privilege and pleasure of hearing a talk on 
“Inatrumenting a Continuous Chemical Pro- 
cess,"’ by Mr. H, C. Frost, Assistant Director 
of Engineering, Corn Products Refining 
Company, Argo, IL, and newly-elected 
Vice-President of the LS.A. 

In his talk, which was illustrated with 
slides, Mr. Frost set up a hypothetical chemi- 
cal instrumentation problem, and then dis- 
cussed the various phases of action required 
to arrive at a satisfactory solution. The in- 
terest with which the attending members 
pursued the discussion following Mr. Frost's 
talk indicated how well his excellently pre- 
sented address was received. 

At the conclusion of the talk, President 
tockwell introduced those nom- 
inees present who are to be voted on at 
the December 2nd meeting to fill offices of 
the Section for 1948, 

The program for the December 2nd meet- 
ing will be an illustrated talk on “The De- 
velopment and Application of Concentric 
Seale Instruments” by Mr. A. J. Corson of 
the Instrument Development Section of Gen- 
eral Electric Company. 

M. W. HANSON, Corr. 


CHICAGO 

Approximately 100 members and guests 
of the Chicago Section attended the Novem- 
ber 3d meeting at the Piccadilly Tea Room 
in Chicago. The speaker of the evening was 
Mr. V. D. Hauck, Chief Engineer of the 
Friez Instrument Division of Bendix Avia- 
tion Corporation, and his subject was ‘‘Ra- 
diosondes.”” The function of Radiosonde 
equipment, Mr. Hauck explained, is to meas- 
ure the upper air conditions affecting our 
weather, an ever timely subject. 

Mr. Hauck gave a brief resume of the 
effect of upper air conditions on the weather 
at ground level, and went into considerable 
detail about the instruments used for meas- 
uring temperature, humidity and other con- 
ditions at high altitudes. Slides were used 
to show the equipment used by the Military 
forces and the Weather Bureau for the 
measurement of these conditions. An inter- 
esting question and answer period followed 
the talk 

Among out of town guests at the meeting 
were President E. H. C. Brown of the 
Louisville Section, Major M. F. Behar, 
Editor of INSTRUMENTS, who spoke brief- 
ly, and Ralph Batcher, Executive Editor of 
TELETECH and Director from the New 
York Section, who ovtlined brieflv the nlans 
for the New York Regional Meeting to be 
held on Jenuary 30 and 31. 

“Servomechanisms” will be the subject at 
the January Sth meeting, to be presented 
by Albert F. Sperry, President of Panellit, 
Inc., and a Past-President of the IL.S.A. 

SYLVA MAE DUSHKEs, Corr. 


CLEVELAND 

The Cleveland Section’s second regular 
meeting of 1947, held on October 22nd, 
brought out 75 members and guests to hear 
Dr. W. N. Greer of Leeds & Northrup Com- 
pany discuss the subject of “pH Measure- 
ment and Control in Industry.” Dr. Greer 
succeeded in telling the story of pH in such 
& Way as to make it understandable and in- 
teresting, and added much to our knowledge 
of the subject. A lively discussion period 
brought out many of the points involved in 
successful application of this type of equip- 
ment to a variety of problems. 

The November meeting is scheduled for 
November 18th, at the Cleveland Engineer- 
ing Society, when we hear our own Section 
Vice-President, Arthur Hejduk, of the Meri- 
am Instrument Company, discuss *‘Manom- 
eter Applications in Industry.” 

No meeting is scheduled for December be- 
cause of the holiday season, our next meet- 
ing being scheduled for January 27, 1948. 
Our speaker will be Mr. R. A. Rockwell of 
Mason-Neilan Company, whose subject is 
to be “Liquid Level Measurement and Con- 
trol.” L. H. WaALprRIP, Corr. 


CUMBERLAND 


The Cumberland Section held its regular 
monthly dinner-meeting Tuesday, October 
28th, at Shaw’s Cafe, R. W. Wilson acting 
is toastmaster in the absence of President 
Harry Stern. 

The speakers of the evening were Miss 
L. M. Suckfield of Gulf Research & Develop- 
ment Company and Mr. M. F. Behar, Editor 
of INSTRUMENTS magazine. 
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Miss Suckflield’s talk was entitled “Wet 
Test Meters, Their Operation and Calibra- 
tion.” She gave a very detailed discussion 
of the instruments and further illustrated 
her points with slides of actual percentage- 
error curves. Miss Suckfield and Mr. W. K. 
Bowman, also of Gulf Research, answered 
questions on the subject after the talk. 

Major Behar spoke on “‘Thermometer and 
Pyrometer Calibration.” His talk on the 
development and present day use of ther- 
mometry was extremely interesting and his 
unique demonstrations added to the interest 
of his talk. 

The next meeting, to be held on Novem- 
ber 25, will feature Mr. C. B. Moore, of 
Moore Products, who will speak on “The 
Solution of Instrumentation Problems by 
the Pneumatic Null Balance Method.” 

WILLIAM HARRISON, Corr. 


The October meeting of the Detroit Sec- 
tion included : 

1. A short business session concerned 
with phraseology in the by-laws and con- 
stitution of the Section, 

2. A talk by Mr. Wesley Erwin of Gen- 
eral Motors Research on “The Automatic 
Sonigage.”’ 

3. <A talk by Mr. Edwin E. Puls of Cities 
Service Oil Company on “The Industrial 
Heat Prover.” 

. A demonstration of the Aeroquip Hy- 
drauliscope by the Aeroquip Corporation of 
Jackson, Mich. 

The Automatic Sonigage was described 
by Mr. Erwin as an ultrasonic instrument 
for rapid fault-detection and thickness gag- 
ing. The device uses a_ spring-retained 
quartz crystal to set up half-wave vibra- 
tions in the materials under test, the crys- 
tal being driven by an oscillator and the in- 
telligence being converted into visual pat- 
terns on the screen of a cathode-ray oscil- 
loscope. 

Mr. Puls discussed the uses of the Indus- 
trial Heat Prover. This convenient and port- 
able device consists essentially of a pyrom- 
eter and a catalytic combustion gas analysis 
instrument for both oxygen and combusti- 
bles. Mr. Puls discussed many instances of 
fuel savings and reduction of scrap by 
means of the Heat Prover. 

The working demonstration of the Aero- 
quip Hydrauliscope attracted much atten- 
tion. Bargain-basement techniques were re- 
quired to get a quick look at the equipment. 

The November 18th meeting will feature 
Harry F. Moore, Standard Oil Development 
Company (and Director from the New Jer- 
sey Section), speaking on “Organization of 
the Instrument Department.” 

The December meeting, scheduled for the 
16th, will bring us Mr. M. Good, of Diamond 
Power Specialties, speaking on “Practical 
Television in Industry.” 

—W. E. WILSON, Corr. 


Dr. Dwight F. Windenburg 


(Washington Section) 

Dr. D. F. Windenburg, a past Vice- 
President of the Washington Section 
and well known throughout the LS.A., 
died in Mount Alto Hospital in Wash- 
ington on Friday, November 14th, fol- 
lowing a heart attack in his home in 
Chevy Chase, Md., the previous eve- 
ning. 

Dr. Windenburg was born in La- 
mont, Iowa, in 1895, was a graduate of 
Cornell College, Mt. Vernon, Iowa in 
1921, and received his master’s degree 
in physics there in 1923. After teach- 
ing for several years, he went to Wash- 
ington in 1929 as a physicist with the 
experimental model basin in the Navy 
Yard, now known as the Gun Factory. 
He received his Ph.D. degree in physics 
from Catholic University in 1939. He 
was a member of Phi Beta Kappa and 
Sigma Xi. 

At the time of his death, Dr. Winden- 
burg was Chief Physicist and civilian 
supervisor of the structural mechanics 
division of the David Taylor Model 
Basin, as well as advisor at the Gun 
Factory and a member of several other 
Army-Navy and Government commit- 
tees and boards. He was a member of 
the American Society of Mechanical En- 
gineers, the Society for Experimental 
Stress Analysis, the Philosophical So- 
ciety of Washington, and the Instru- 
ment Society of America. 

Dr. Windenburg was very active in 
the affairs of the LS.A., having been 
one of the organizers of the Washing- 
ton Section, and serving as Vice-Presi- 
dent of that Section during 1946. 


EASTERN NEW YorK 
The second fall meeting got we! 
way on Tuesday, November 4, at Six 
lege with a “Discussion of Select, 
jects” by Section members. After re; 
the Program Committee on the Ann 
ner Meeting next month, the Emp 
Committee on the objectives and 
services to members, and the No, 
Committee which presented the « 
election at the Annual Meeting nex ; 
the meeting was turned over to Mr. Br 
deau, Chairman of the Education Co tt 
who introduced the speakers of 
The first was Mr. M. D. Smit} 
Davis Emergency Equipment Comp 
explained the basic principles of (:(< , 
alysis, and then introduced Mr. F.  J)., 
Jr., who explained and demonstrated {\\. , 
Davis Micro-Gas Analyzer. Mr. \ js 
plained that the instrument anal 


ga.» in the toxic range which will ize 


water or which, when decomposed he 
will ionize in water. He was called i), 
answer many questions, both dur 
after the meeting, on the operatio: 
racy and scope of the analyzer. 

When this phase of the meeting wis , 
cluded, the meeting was turned over ty \ 
H. G. Murry, of the Skaneateles Mi nu 
turing Company, who enlightened us on 
uum measurement by means of the °Sk.; 
scope.”” This instrument operates nt 
glow-discharge tube principle and wii! » 


in the region below that of a manometer, | 


explained that it could be incorpo: 

control as well as measure a vacuum ) 
The next meeting is to be held Decen| 

2, at which time Mr. Richard Pond of | 


Taylor Instrument Companies, Rochest, 


N. Y., will talk on “The Basic Principles 


Mechanisms of Air-Operated Controller, 


This is also the annual meeting for th: 
tion of officers, 

The January meeting will be held on t 
6th at Siena College in Loudenville, prec 
by dinner at the Circle Inn in Lathamis ( 
ners, and will feature Mr. P. A. Elfers 
Fisher Governor Company, Marshalltoy 
Iowa. His subject is to be ‘Practical Aj, 
cation of Valves in Automatic Contro! 

—W. J. CLAFFIE, Co 
KANSAS CITY 

December 16, 1947—“Unusual Instruny 
in Exploration, Drilling and Production (| 
erations in the Petroleum Industry,” by 
W. Swift, Chief Engineer, Enginee: 
Laboratories, Inc., Tulsa, Oklahoma. |’! 


~The Crossroads; dinner at 6 p.m., me: 


ing at 7:30. —WILLIAM A. REICHOW, (' 


OAK RIDGE 


The November 5th meeting was called | 


order by President Charles Covey followi: 


the usual dinner at Grove Recreation H 


After the business portion of the meetin: 


“Tiny” Isenhour, our program chairn 


introduced the speaker of the evening, M 


B. Burris, Assistant Sales Manage: 
Chemical and Petroleum Industries Divis 
of Fisher Governor Co. of Marshallto 
Iowa, who spoke on “Diaphragm M: 
Valve Characteristics.” 

His talk dealt with all types of motor 
erated control valves, beginning with th: 
style V-port type on through the latest « 
velopments in the world of valves. A 4 
cussion was held on the various types 
gland packing and lubrication, the relat 
between flow and diaphragm pressure 
percentage type characteristics, as well! 
the superstructure itself. The usual quest 
and answer session followed the talk. 

—J. O. ALEXANDER, Se 
PHILADELPHIA 
The 50th meeting of the Philadelphia = 


tion was held at the Penn-Sheraton Ho! 


Wednesday evening, October 15th. As + 
member entered the meeting room he |} 


the opportunity to write a brief note to T 
Newcomb on a strip chart from a tempe! 


ture recorder. (Ted was injured in an : 
plane accident last summer and all mé 
bers were anxious to convey some kind 
message from the Society.) 

The meeting was a very eventful one. |) 
Rimbach was a visitor and the first spe:! 
He had a pleasant surprise for the Phil 
phia Section. In recognition of having 
the most members in attendance at the 
nual Banquet in Chicago in September 
Philadelphia Section was presented wit 
large banner bearing the official insignia 
the ILS.A, 

Mr. Rimbach’s talk and presentation 
followed by a report from Mr. R. B, Ga 


Chairman of the Nominating Committ: 


Nominees were named and some non 
tions were made from the floor. 
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| EMPLOYMENT SERVICE 


Forward your letter to INSTRUMENT 
SOCIETY OF AMERICA, 1117 Wolfen- 
dale St., Pittsburgh 12, Pa. 


jvsTRE MENT ENGINEER for mainte- 
nance and repair of all instruments in 
plant manufacturing rayon yarns 
Should have development ability and 
experience for design and application 
of instruments to controi new proc- 
esses. Salary open to discussion. Loca- 
tion North Carolina, Box 8&3 


INSTRUMENT TECHNICIAN for com- 
plete servicing of indicating and re- 
cording instruments and multimeters 
und should be familiar with the use 
of power tools. Single. Give experienc: 
and education in first reply. Location 
New Mexico. Box 8&4. 


INSTRUMENT ENGINEER OR TECH- 
NICIAN with sales ability for junior 
Sales Representative to represent large 
and long established instrument man- 
ufacturer in Chicago area. Experience 
with temperature and pressure record- 
ers required. Desirable to own car but 
not necessary. Salary open to discus- 
sion. Box 85. 


INSTRUMENT TECHNICIAN to take 
complete charge of instrumentation in 
the three plants (located in one city) 
of a large brewing company. Appli- 
cant must have car. Instrumentation 
consists of temperature recorders and 
thermometers of the filled tube type, 
pressure recorders and pressure and 
vacuum gauges, and all boiler room 
instruments. Must be able to maintain 
ind calibrate these instruments. Should 
have five years experience in instru- 
mentation in food processing, refriger- 
ation or chemical industry although 
this requirement is not obligatory. 40- 
hour week. Salary open to discussion. 
Location Illinois. Box 86. 


ENGINEER—AEFRONAUTICAL OR ME- 
CHANICAL OR ELECTRICAL (IN- 
STRUMENTS)” for Nationa! Bureau of 
Standards, Washington, D. C. Appli- 
eants must have completed success- 
fully a standard professional engineer- 
ing curriculum leading to a bachelor’s 
degree in a college or university of 


The speaker of the evening, Mr. Gordon 
Volkenant, Assistant Director of Research 
for Minneapolis-Honeywell Regulator Com- 
pany, Was introduced by Bill Steincamp of 
the Brown Instrument Company. The talk 
ind demonstration given by Mr. Volkenant 
n Electronics was excellent. Not only was 
t too good for an attempt to be made here 
to give a resumé, but, like a good book or 
play, it was also too good to be spoiled for 
thers who may have an opportunity to hear 
the talk later. One of the main objectives of 
Mr. Volkenant’s talk was to take the “buga- 
boo” and mystery out of Electronics. He 
ertainly accomplished his objective. 

There was a record attendance for the 
meeting, even though the weather was very 
warm and humid 

President George Ehly extended the thanks 
f the Section to Mr. Volkenant for his very 
fine talk, and after a short period of ques- 

1 
journed. 

The December meeting, Wednesday the 
15th, will feature Mr. Robert L. Hurley of 
luPonts Instrument Engineering Depart- 
nent, who will conduct a discussion on “‘In- 
strumentation in Chemical Plant Design 

CLARENCE B. Petry, Corr 


PITTSBURGH 
The October meeting of the Pittsburg! 
Section was held at the lecture hall of Car- 
negie Institute on Monday, October 27. Prior 
to the regular meeting, dinner was served in 
Institute cafeteria At each plate was 


recognized standing. In addition to the 
above, applicants must show experi- 


ence as follows: For P-2 grade of posi 
tion (Entrance Salary $3397) One 
vear of professional engineering ex- 
perience in one of the branches of 
engineering. For P-3 grade of position 
(Entrance Salary $4149): Two years of 
progressive professional engineering 
experience, including at least 1 year 
ot moderately difficult and important 
work in one of the branches of eng 
neering. Credit will be given 
valuable experience of the type ré 
quired, regardless of whether compe 
sation was received or whethe t 
experience was gained in a part-time 
or full-time occ upation. Graduate stud 
In engineering successfully completed 
may be substituted for experience 
Qualified applicants write for a 
tion to Box 8&7. 


MANUFACTURERS’ REPRESENTA- 
TIVES for new portable precision in- 
strument for non-destructive measur- 
ing of corrosion and wall thickness 
from one side of metallic surfaces. Im- 
portant advance in the inspection of 
boiler drums, process vessels, pressure 
vessels, pipe lines, ship hulls, stills, 
ete. Protected territories open. Give 
qualifications and list of other com- 
panies represented in first letter SOX 


MANUFACTURERS’ REPRESENTA- 
TIVES by large manufacturer of elec- 
tronic instruments, oscillographs, re- 
corders, d-c amplifiers, analyzer for 
non-destructive testing of metal 
plates, ete. Territories open: Chicago 
including Wisconsin and Eastern Iowa; 
St. Louis; State of Texas; South East- 
ern States. Give full particulars of 
present operations. Box 8&9 


MANUFACTURERS’ AGENTS by long 
established manufacturer. Program 
controller for almost unlimited process 
sequences or coordination, time cycle 
controllers, pressure controllers, hy- 
draulic operating valves. Boston, New 
York and Philadelphia territories 
Should be well qualified and have wide 
acquaintance in process industry. Box 
90, 


SALES MANAGER for rapidly growing 
manufacturer of gages and dead 
weight testers. Requirements Unde 
35, mechanical engineering graduat: 


experience not necessary but must 


found a three-minute egg timer presented 
with the compliments of Mr. G. S. Frazee of 
the Automatic Temperature Control Com 
pany. Mr. Bremer had a supply of the new 
ILS.A. lapel pins which he sold to the mem 
bers. 


After dinner the members and guests ad- 
journed to the lecture hall and the regular 
meeting was called to order. Minutes of the 
preceding meeting were read by Secretary 
Susany and the Treasurer's report was pre 
sented by Clark Fry. Mr. Bowman gave a 
report on the progress of the new instru 
ment training course which was inaugurated 
in September at the Connelly Trade School 
This training course elicited much interest 
There were 100 applicants, but owing to 
school limitations only 40 could be admitted 

Mr. Knapper reported on plans for next 
year’s convention which will be held in Phi 
adelpi'a in September. 


The technical portion of the meeting was 
divided between three speakers. Miss Louise 
Suckfield, of the Gulf Research and Devel 
opment Company and one of the instructor 
in the aforementioned instrument training 
course, gave a paper on “The Operation and 
Calibration of Wet Test Meters.” Major 
M. F. Behar, Editor of Instruments maga 
zine, presented a paper on Pyrometry 
Mr. R. L. Cox, of the Hayden Chemical Com- 
pany, Morgantown, W. Va., spoke on “In 
lustrial Instrument Maintenance in place 
of Mr. Roy Meyers of the same company 
who was originally scheduled to give this 
talk but who was unable to be present 


G. YouNG, Cor 


have sales personality and be able to 
develop applications Locat 
land, Ohio, Box $1 


SENTOR DRAFTSMAN with mini: mh « 


five years expe ence with an 


instrument company or wit! con 

manufacturing pyrometers and 

iated equipment Will eventually 

to designer's posit.on Desirable 

that applicant ve ome backg ind 
n shop practice, u f machine t 

n b acquainted with va 1 ty yn 

isting mate al. Salary open t 118 

ission. Location New Jersey Rox 02 


SALES ENGINEER by Hammell-lDahle 
Applicant should have full expe ence 
in automatic control problems, part 
irly along the lines of proper applica 
tion of control valves. To be stationed 
Philadelphia area. Salary open t 
cussion. Successful applicant yould 


come under company salary and bonus 


INSTRE MENT TYPE DRAFTSWAN 
be broad experienced for oil refinery and 
chemical plant designing Pern 
position with eastern engineering co 
Salary commensurate with capacity and 
responsibility, State experience in de 
tail. Box 94 


INSTRUMENT ENGINEER experienced 
in design and fabrication of process 
eontrol systems, Salary open to discus- 


sion. Location Chicago, Ill. Box %o 


INSTRUMENT SUPERVISOR OR ME- 
CHANIC must be thoroughly familiar 
with and capable of maintaining and 
repairing instruments for process con 
trol systems. Location Chicago, Ill. Box 


96, 


PROJECT ENGINEER instrumet expe 
rience desirable but must have at least 
five years experience in practical op 
eration of processes in the chemica 
rubber, plastics or oil refining indu 
try. Qualification is needed for per 
vising as well as following in detall 
the overall process in synthetic rubber 
Pilot Plant work. Salary $4200 to $4800 
per year. Location Akron a7 


INSTRUMENT REPATRWAN vacancy 


n Instrument Repair Department of 
large steel compan Must be tho 

familiar with plant and 
temperature instruments. Location But 
falo, N. Y. Box 98 


St. Louis 
The regular November meeting f the St 
Louis Section was held at the Engineer 


Club on Tuesday November j 194 The 
speaker was Mr. W. P. Apple 

tion Engineer for Aleo Valve Company of 
St. Louis, who spoke on Automat Cor 


trols for the Refrigeration Systen 
Mr. Myers described the temperature sen 
sitive control system designed to maintain 


constant superheat at the 
regardless of changes in suctior hele re 
sure ind explained the contro lve nd 
their power amplifying arrangement He 
also described arrangements used with rie 
noid ilve in large! 
what the user can dot in ti f 
yperation of suct ilve 

The talk was presented with t f 
slides, and in Mr. Myer usual iv ar ir 
format manner. Th er nterestir tal 
was enjoyed b ipproximate t member 
and guest H. Zerrrt Cor 


SOUTHERN MICHIGAN 
December 10, 1947 Electrical Me iring 


Instrument Their Construction, Operation 
ind Selection,” by Mr. R Teetse \\ t 
inghouse Electric & Mfg. Corp., Lim On| 
Januar 14, 1945 Permanent Magnet 
by Mr. C. A, Maynard, Indiana Steel P1 
icts Co., Valparaiso, Ind 
Wal \LLI P Chmn 
SouTH TEXAS 
With President MecCaleb itior 
ce-President C. M. Carson called th reg 
ular November meeting to order on Tuesda 
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MEASUREMENTS 
CORPORATION 


U. H. F. RADIO NOISE and 


FIELD STRENGTH METER 
Model 58 


FREQUENCY RANGE: 15 to 150 mc. Push- 
button switching for rapid, accurate measure- 


ment of noise levels or field strength. 


SQUARE WAVE 
GENERATOR Model 71 


FREQUENCY RANGE: 5 to 100,000 cycles. 
WAVE SHAPE: Rise time less than 0.2 micro- 


seconds. 


OUTPUT VOLTAGE: 75, 50, 25,15,10, 5 peak 
volts fixed; 0-2.5 volts continuously variable. 


MANUFACTURERS OF Catalog 
gnai Generators on 
request 


| 


MEASUREMENTS 
CORPORATION 


BOONTON NEW JERSEY 
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November 4 at 7:30 p.m. in the Southern 
Alkali Conference Room. A short business 
meeting was held during which Nominating 
and Dance committees were appointed, and 
the undersigned appointed temporary press 
secretary. (The dance, an annual affair, is 
to be held during the month of December in 
addition to our regular December 2nd meet- 
ing.) 

A motion was made and carried that all 
members paying their 1948 dues by Febru- 
ary 1 receive an LS.A, pin, to be purchased 
by the Section. 

Mr. Carson then gave an interesting dem- 
onstration of electricity in action and forces 
of magnetic induction. He was followed by 
Homer Givens, Section Secretary, who gave 
a short report on the LS.A. Conference and 
Exhibit in Chicago for the benefit of those 
members who were not present to hear the 
complete report at the October meeting. 

After a short round table discussion, the 
meeting was adjourned. 

On January 6, 1948, the South Texas Sec- 
tion, meeting jointly with the Chemical So- 
ciety and the South Texas Engineers Club, 
will be addressed by a representative of 
Fischer & Porter Company on the subject of 
“Chiorinators and Their Control.” The meet- 
ing is to be held at 7:30 p.m. in theC P& L 
Auditorium. —JIMMY OSWALT, Press Sec’y. 


TENNESSEE 


The Tennessee Section held its regular Oc- 
tober meeting on Wednesday, October 29. 
Dinner was at the Sherwood at 7 p. m., pre- 
ceding the meeting at the Civic Auditorium. 

President F. H. Theile called the meet- 
ing to order and the Secretary read the 
minutes of the previous meeting. Mr. Rob- 
ert Paris then gave a 20-minute paper on 
the subject of ‘‘Potentiometers,”’ using slides 
and numerous sketches on the blackboard. 

The guest speaker of the evening was Mr. 
F. R. Davis, Sr., of the Davis Emergency 
Equipment Company. The subject of Mr. 
Davis’ talk was “Catalytic Combustion, 
Thermal Conductivity and Electrolytic Con- 
duction.” He used instruments to illustrate 
the features of his talk, and aroused much 
interest as evidenced by the discussion dur- 
ing and after the talk. 

The meeting was adjourned at 10:15 p. m. 
W. THAYER, Sec’y. 


L. 


TWIN CITIES 


The Twin Cities Section held its monthly 
dinner meeting on October 27th in the new 
Coffman Memorial Union on the University 
of Minnesota campus. 

The speaker of the evening was Mr. W. 
H. Steinkamp, Sales Manager of Brown In- 
strument Company, who talked on “Some 
Practical Aspects of Automatic Control.”’ His 
talk was very well prepared and well illus- 
trated, and as a result the meeting was very 
interesting. 

The December meeting will be held the 
16th, also at the Coffman Memorial Union, 
with dinner at 6:30 and the business meet- 
ing at 7:30 p.m. The speaker will be Dr. 
Gordon Volkenant, Associate Director of Re- 
search, Minneapolis - Honeywell Regulator 
Company, who will present “Electronics, 
Gadgets and Gimmicks.” 

On January 27th, Mr. F. R. Davis of the 
Davis Emergency Equipment Company will 
address the Twin Cities Section on “Gas 
Measuring and Analyzing Equipment.”’ This 
meeting is also to be held at the Coffman 
Memorial Union at the University of Minne- 
sota—dinner ($1.50) at 6:30 and the meet- 
ing at 7:30 p.m. —RAayY Hopper, Corr. 


WAYNE COUNTY 

The Wayne County Section met on Octo- 
ber 20th at the Presbyterian Church Hall, 
Wyandotte, Michigan. An unusually fine 
dinner was followed by a short business 
meeting and the introduction of visitors and 
new members. 

The speaker was Mr. Henry Stoll of the 
Taylor Instrument Companies, Rochester, 
New York. The subject of Mr. Stoll’s talk 

vas “The Orifice Flow Meter,” and it was 
covered from fundamentals to installation 
and servicing. There were many useful notes 
and formulas which we eagerly put in our 
notebooks, and many questions were asked 
and capably answered. Everyone from novice 
to engineer enjoyed the talk. 

Our November 17th meeting was some- 
thing of a departure from routine. Following 
the dinner we had a brief business meeting 
and a discussion of our coming Christmas 
party, and a showing of the manufacture 
and application of Fulton Sylphon bellows. 

Our speaker was Mr. Graebe of Imperial 
Oil, Sarnia, Ontario. He gave a talk on the 
organization of a large instrument depart- 
ment, elaborated on its position in the com- 
pany, and described its scope of operations 


and the training of its members, This 
ment department is headed by an inst 
engineer and his assistant, and has f 
departments, one of which is a well-« 
shop. It was helpful to all of us who a; + 
with problems of starting off a new 
ment or enlarging or revamping an 
We are glad to note a sprinkling 
pins and will be glad when all the ; em: 
have them. —-JOHN MACPHERSO:> 


Miscellaneous 


Lost AND FouND 
Among the many activities of th. Info, 


mation Booth personnel during th. 
Conference in September was the ndlir 
of a Lost and Found Bureau. Whi}: must 
be admitted that many articles port. 
lost were never found, a goodly number 
items were turned in and eventually iched 
their rightful owners. Two items, 
were found and turned in, but the owne,; 
have not as yet been located, 

One of these is a soldering iron, who 
undoubtedly belongs to some member of ty, 
Chicago or Northern Indiana Sections oy + 
one of the exhibitors. It is now in the pos 
session of Hugh Ferguson, and jay 
claimed by contacting either Mr. Fergyso, 
(Peoples Gas Light & Coke Co., 45 Pershino 
Road, Chicago) or the Editor of the Journa) 
ce. R. ‘Proctor, 2213 Ridge Ave., Evanston 

1.) 

The other item is a stenographic notebook 
containing copious notes on papers presented 
at the Conference, particularly those of th, 
Radioactivity Session. There are no ident 
fying marks or names except a terse state 
ment concerning one paper and the not 
“Favison agrees with me.’’ One sentence on 
another page indicates that the notebook 
belongs to someone from the east, reading 
as it does “Train, Eliz to upt N. Y. a/s 
$0.60." The owner of this notebook may clai; 
same by writing the Editor. 


INSTRUMENTATION IN 
TURBINE TESTING 
(Concluded from Page 1112) 
tests were run at one load and the 
spindle position was changed for each 
test. This was done, primarily, to find 
out the effect of variations in spindle 
position on turbine efficiency. In the 
case of this discussion we can utilize 
these findings to show the consistency 
of test results. The first test was run 
with turbine clearances at minimum 
running position, the second with the 
spindle pushed “off” (increasing the 
clearances) 0.024”, and the third with 
the clearances increased by 0.022” more 
The results of the second test showed 
an increase in heat consumption of 
1.97% over the first test, and the third 
an increase of 1.54% over the second. 
Expressing these results on an increase 
in heat consumption per UNIT of in- 
creased clearance basis, we find that 
the second test showed an increase of 
0.82% for a change of ten thousandths 
of an inch and the third test an in- 
crease of 0.70% for the same unit of 
clearance change—which is to say, for 
the same unit change in clearance the 
deviation between tests was but 0.12% 
Thus, it can be readily seen that re- 
producibility of results was excellent. 


CONCLUSION 
We feel that the purchase and insta’: 


lation of precision instruments, their} 


proper and precise calibration, and 
their intelligent use, will secure results 
which are reproducible and accurate. 
The careful training and instruction of 
the test personnel, thorough planning 
of the test procedures, and arrange 
ments and discussion with the operat- 
ing force, all aid materially in the at- 
tainment of these accurate and con- 
sistent results. 
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inthis department we report new literature pertaining to Instrumentation, received from the 
aanufacturers. We urge readers to request ONLY those bulletins which will be of value to 
thom. Use the Postage-free Order Card on page !161. 


” 


0-564 “Instrument News.” 4-page 

11” Vol. 3, No. 2 of this house organ 
ntains articles on ground testing in- 
truments, multi-range frequency meter, 
unsformer turn ratio test set, rheo- 
tats, ete. James G. Biddle Co., 1316 Arch 
¢ Phila. 7, Pa. 

0-565 Hydraulic Presses. 2-page 81” 

11” bulletin pictures and describes a 
-j-ton press for molding and laminating 
perations in plastic, wood or rubber; 
so a hand-operation hydraulic press. 
taboratory Specialties, Ine., Wabash, 
nd, 
0-566 Time-operation Recorder. 4-page 
§4” X 11” bulletin pictures and de- 
sribes maker's “Electro-count’ which 
records machine down time, accurate 
count, rate of production and date and 
time piece is made. Electronics Div., 
ansing Engineering Co., 735 E. Kala- 
mazoo St., Lansing 12, Mich. 

0-567 Bearing Race Tester, 2-page 
11” data sheet illustrates and 
escribes “Type WAA Race Tester” for 

easuring bearing race waviness and 

mtrol of production set-ups. Physicists 
tesearch Co., Ann Arbor, Mich. 

0-568 Surface Roughness Measurer. 6- 
page 8146” & 11” folder illustrates and 

xplains the “Profilometer”’ a _  direct- 
eading instrument for measuring sur- 
face roughness in definite inch units. 

Physicists Research Co., Ann Arbor, 
Mich. 

0-569 “How to Select Binoculars,” 24- 
page 9” xX 6” booklet presents a history 
f binoculars, facts about specific types 
ind special pointers on selection. Sard 
Binoculars, Kollsman Instrument Div. of 
Square D Co., Elmhurst, N. Y. 

0-570 Quality Control, 4-page 81%” x 
i” folder entitled ‘Inspecting Incoming 
Material” suggests procedures that may 
be followed from time material arrives 
n plant unt?!l it is accepted or rejected. 
Standard fornis illustrated. North Ameri- 
an Philips Co., Inc., 100 E. 42nd St., 
New York 17, N. Y. 

0-571 Conductivity Cell Installation, 
d-page 8144” x 11” Instruction Section 
'-1 gives information on the illustration 
ind maintenance of conductivity cells. 
Industrial Instruments, Inc., 17 Pollack 
Ave., Jersey City, N. J. 

0-572 “Electronic - Pneumatic - Electri- 
eal Instrumentation.” 32-page 8%” 
114%” Vol. 3, No. 1 issue of this house 
rgan features several articles: “Quality 
‘ontrol at Servel, Inc."”, “Measuring and 
Recording Dewpoint Temperatures of 
ndustrial Gases”, etc. The Brown In- 
strument Co., Wayne and Roberts Aves., 
Phila, 44, Pa. 

0-573 “Ceneo News Chats.” 24-page 
74%” & 10%” No. 57 of this house organ 
contains articles covering thermal re- 
corder, cathode ray oscilloscope, immer- 
sion heaters, polariscope and other scien- 
tiie apparatus. Central Scientific Co., 
1700 Irving Park Rd., Chicago 13, Ill. 

0-574 Control Valves. 36-page 8%” 
ll” Bulletin 277-2 gives complete infor- 
mation on maker's line of “Stabilflow” 
ontrol valves, needle type, butterfly ane 
special valves, lubricator bonnets, “Ver- 
nier Valvactor,’’ ete. Specifications 
charts, diagrams included. The Foxboro 
Co., Foxboro, Mass. 


O-575 Industrial Limit Unit Switch. 2- 


page 8%” x 11” Data Sheet No. 42 pic- 
tures and describes the “LMR 5 Hous- 
ing’ for providing rotary actuation for 
the “Pin” plunger basic switch. Micro 
Switch, Freeport, Ill. 

O-576 Dilatation Interferometer. 8- 
page 8%” x 11” Bulletin 140-74 describes 
and illustrates a complete assembly for 
measuring the coefficient of thermal ex- 
pansion of small specimens by the in- 
terferometer principle, for temperatures 
up to 1000°C. The Gaertner Scientific 
Corp., 1201 Wrightwood Ave., Chicago 


O-577 X-ray Diffraction. 4-page 7%” 

10%” folder shows construction and 
explains application of “X-ray Diffrac- 
tion Camera for Microtechniques.” Illus- 
trations: sample diffraction patterns 
shown for stretched and unstretched 
polyethylene. North American Philips 
Co., Inc., 100 E. 42nd St., N. Y. 17, N. Y. 

O-578 p-H Electrodes and Accessories. 
12-page 8%” x 11” Bulletin 8 6-C pic- 
tures and describes maker's line of pH 
meters, accessories, electrodes, indica- 
tors,, and the Jeckman" spectropho- 
tometer. National Technical Laborato- 
ries, S. Pasadena, Calif. 

O-579 Photographic Equipment. 64- 
page 74%” x 12” Catalog No. 947 C is a 
fully-illustrated fiftieth anniversary cat- 
alog about “everything photographic.” 
cameras, enlargers, accessories, ete 
Burke & James, Inc., 321 S. Wabash 
Ave., Chicago 4, Il. 

O-580 Carbon and Sulphur Analysis. 
i2-page 8%” » 11” folder describes 
maker’s complete line of carbon and 
sulphur determination equipment for or- 
ganic and inorganic materials. Complete 
with illustrations. Harry W. Dietert Co., 
9330 Roselawn Ave., Detroit 4, Mich. 

O-581 Pressure Gages. 4-page 8%” 
11” bulletin pictures and describes 
heavy-duty type standard gages (pres- 
sure, vacuum, compound, altitude, hy- 
dGraulic and drawn case gages, with in- 
structions on how to order and price 
lists. H. O. Trerice Co., 1420 W. Lafay- 
ette Blvd., Detroit, Mich. 

0-582 Physical Testers. 4-page 8%” x 
11” engineering catalog with price data 
on precision laboratory and production 
line test equipment, such as multi-low- 
range testers, “Model K" for tensile, 
transverse, compression and shear test- 
ing, ete. W. C. Dillon Co., Ine., 5410 
W. Harrison St. Chicago 44, Il. 

O-583 Remote-positioning Servo Con- 
trol, 4-page 8%” x 11” bulletin gives 
complete information on ‘“‘Synchro-link,” 
packaged remote control for positioning 
a distant motor according to the setting 
of a control transmitter. Yardeny Lab- 
oratories, Inc., 105 Chambers St., New 
York 7, N. Y. 

0-584 Load Weighing Instrument. 4- 
page 814%” x 11” Bulletin 264 describes 
and illustrates maker's “Air Cell” made 
to insert in the grip slot of a testing 
machine, available in several models 
providing capacities as low as 30 to 
1,200 lbs. The Baldwin Locomotive 
Works, Phila. 42, Pa. 

O-585 pH Measurement. 12-page 8%” 

11” technical bulletin presents in non- 
technical terms a definition of pH, dis- 


Unmounted Cells 


The shapes of Lux- 
tron photocells vary 
from circles to squares, 
with every in-between 
Shape desired. Their 
sizes range from very 
small to the largest 
required. 

In addition to the un- 
mounted cells shown 
here, Bradley also of- 
fers cells in a variety 
of standard mountings, 
including plug-in and 
pigtail types. 

For direct conver- 
sion of light into elec- 
tric energy, specify 
Bradley's _photocells. 
They are rugged, 
lightweight and true- 


Iustrated literature, 
available on request, 
shows more models of 
Bradley photocells, plus 
a line of copper oxide 
and selenium rectifiers. 
Write for “The Bradley | 
Line.” 


\ 


December 1947—Instruments—Page 1159 


4 
port 
Tle 3 
iche ak, 
Wever 
wne } 
of t 
may 
ergus 
instor 
otebo 
sents 
of t 
ident 
> state 
not 
ence : 
readir 
: 
clair 
4 § 
vA 
nt, 
sta! 
heir 


and 


The “C-Clamp” style FLOWRATOR meter was 
developed specifically for doing away with the 
bubbling bottle nuisance for purge line service 
It replaced 
tedious and inaccurate bubble counting with direct 


and control instrument air supply. 


immediate metering; replaced a bulky device con- 
taining a liquid filled bottle with a compact little 
instrument easily nested together on instrument 
panels. 


Now this same “C-Clamp” style meter has been 
teamed with the Moore Products Constant Dif- 
ferential Relay to measure liquid level and specific 
gravity in open vessels and also in closed ones 
where a small bubble stream of air is not dele- 
terious. 


APPLICATIONS 


Liquid Level or Specific Gravity 
_ Measurement i in a Pressure Tank 


BOOSTER PLOT 


FUTERED & REGU ATED 
i 


Liquid Level on Open 
Vessel, using an Amplifying Transmitter 


—— 


complete 


construction 

& dimension 
details 
write for 

catalog 31. 


Liquid Level Measurement 
in an Open Vessel 


FISCHER G PORTER CO. 
DEPT. 72-5C HATBORO, PA. 


FLOWRATOR 


“TRADEMARK 
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cussion of its importance to industry 
and how pH measurements are made. 
Various commercial pH meters for 
laboratory use are pictured and ex- 
plained. Fisher Scientific Co., Eimer and 
Amend, 635 Greenwich St., New York, 

O-586 Metal Tubing Circuits. 
ole 7%” Handbook No. 111, “Tube 
Fitters’ Manual,” illustrates, charts and 
gives complete information on selection, 
sizing, layout and installation of metal 
tubing circuits for leakproof systems. 
The Parker Appliance Co,, 17325 Euclid 
Ave,, Cleveland, O 

O-587 Electrical Instruments. 92-page 
x< catalog is divided into sec- 
tions, each indicated by a tabbed divider 
sheet (Panel, Switchboard, Portable, 
ete.) Pictorial content and description 
head each section, followed by cata- 
logued listing and technical data. Roller- 
Smith, Bethlehem, Pa. 

O-588 Radioactivity Count Rate Meter. 
2-page 8144” x 11” data sheet pictures 
and describes “Model 2610" portable 
count rate meter designed for general 
survey work and for location of small 
amounts of radioactive materials. In- 
strument Development Laboratories, Chi- 
cago, 

O-589 Safety Devices for Steam and 
Hot Water Boilers. 4-page 8%” x 11” 
bulletin C-35 briefly catalogs maker's 
teeders, feeder cut-off combinations, low- 
water fuel cut-offs, safety relief valves, 
ete. McDonnell & Miller,, Inc., Wrigley 
Bldg., Chicago 11, TI. 

0-590 “The Toolmaker’s Microscope.” 
2-page 84” x 11%” reprint of article 
by Karl F. Kirchofer points out various 
ways in which the toolmaker'’s micro- 
scope may be used throughout the shop 
and in inspection. Illustrations showing 
actual use. George Scherr Co., 200 La- 
fayette St.. New York 12, N. Y. 

O-591 Motor-operated Stiffness Tester. 
4-page 8%” x 11” Bulletin No. 1430 il- 
lustrates how stiffness tester can be ap- 
plied in testing paper, textiles, leather, 
plastics, metal foil and finishings; its 
range and capacity and the standard 
size samples uses. W. & L. E. Gurley, 
Troy, a 

0-592 “The Experimenter.” 8-page 6” 

9” Vol. XXII, No. 4 issue of this house 
organ features news on electrical meas- 
urements and their industrial applica- 
tions under titles: “Dr. Beranek Becomes 
General Radio Consultant on Acoustics,” 
“A Frequency Monitor for Television 
Video Transmitters and other A-M Serv- 
ice,” “Frequency Loudness Chart for In- 
dustrial Noise.’ General Radio Co., 5 
Massachusetts Ave., Cambridge 39, Mass. 

O-593 Electric Timers. 4-page 8%” 
11” bulietin pictures and describes mak- 
er’s line of timers, relays, meters, giv- 
ing functions, model numbers and uses. 
R. W. Cramer Co., Ine., Centerbrook, 
Conn. 

0-594 “The Capacitor.” 16-page 5%” 
7%” Vol 12, No. 9 issue of this house 
organ features: “Phase Inverter Cir- 
cuits,” with diagrams, and “The Radio 


76-page 


Instrument Mechanic: To 
maintain process control, 
flow meters, pressure gauges, 
recording potentiometers, 


PH instruments in a paper 
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for Ultra-High Sensitivity Mo 
0.5 Microampere Full-Scale (7000 ohms 1-598 “ 
0.24 Millivolt Full-Scale (10 ohms) 11” is 


cles ¢ 
new 
eulatk 


High Resistance Voltmeters (Megohm per 
Volt). Many other ranges. 

Accurate Portable Meters need no level. 
ing. Will often replace light-beam ga! ducts 
vanometers or vacuum tube voltmeters. 935-41 | 
Write for bulletin )-599 

WE ALSO SUPPLY 4” > 
REGULAR DC METERS tures 
THERMOCOUPLE AC METERS stri 
MULTIMETERS 
FLUXMETERS , 
ELECTROSTATIC VOLTMETERS 
Special apparatus built to order 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


112 POTTER ST., CAMBRIDGE, MASS. 
Representatives 
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CENTRIFUGAL TYPE # 
Just 


Indicating R.P.M., F.P.M., etc. fo 


Belt, Sprocket, or Flexible 
Shaft Drives 


Models available for practically 


0-60 
mill. Location Western every vequirement. Pig 
Maryland. Box 14] Instru- Immediate and intelligent attention wil! gf 
ments Publishing Co., 1117 be given to your inquiries on all industria! the ot 
. speed measurement problems. Drop us a ary) 

Wolfendale Street, Pitts- aot A 
burgh 12, Pa aa 
b 

Amthor Testing Instrument Co., Inc. Ain 

49a Van Sinderen Ave. Brooklyn, N. Y table f 
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jing Post” for buyers, sellers and 
ppers. Cornell-Dubilier Electric 
»,, Hamilton Blvd., S. Plainfield, N. J. 
595 Raek and Panel Type Connec- 
94-page 81%” x 10%” Bulletin No. 
547 gives application photographs, 
rehes, tabular data, insert arrange- 
nts, ete., for rack and panel equip- 
nt. Cannon Electric Development Co., 
) Humboldt St., Los Angeles 31, Calif 
"9.596 *Faxfilm Fax.” 4-page 84%” x 11” 
tl, No. 1 issue of this house organ 
tains data on ball bearing 
icants labs, projecting profiles of 
faces and information and _ illustra- 
ns on maker's projection units, com- 
ators, etc. The Faxfilm Co., 1220 W 
th St., Cleveland 13, Ohio. 
597 Impact Test Machine. 
11” Bulletin 253 describes and 
istrates two “Sonntag” universal im- 
machines of the pendulum type for 
<ing Charpy, Izod and tension tests 
plastics and metals. The Baldwin 
omotive Works, Testing Equipment 
pt.. Philadelphia 42, Pa 
)-598 “The Ohmite News.” » 
11” issue of this house organ has 
eles on Je- and l-watt “Little Dev- 
new model train control rheostat 
culation of tapped resistor for typi- 
voltage divider circuit ind other 
ducts Ohmite Manufacturing Co., 
5-41 Flournoy St., Chicago 44, Il. 
Reeorder - controller, lh-page 
»” & 11” Educational Bulletin No. 7 
tures and describes maker's “Capaci- 
strip-chart recorder. Electronic cir- 
t and recording system are treated 
lividually: a section gives instrument 
cification and mounting dimensions. 
1eelco Instruments Co., 847 W. Harri- 


ors. 


races, 


2-page 81,” 


St., Chicago 7, Ill 


0-600 Eleetric Utility Laboratory 
Ovens. 4-page 81%” x 11” bulletin pic- 
es and describes maker's new Labo- 
tory equipment with “Trigger Ther- 


eontrol. Lists construction, insula- 
n, heat control and heating element 
utility lab ovens. Modern Electric 
aboratory, 6131-6133 Ss. Wentworth 
Chieago, 
0-601 Mereury Contact Relays, 12- 
ge 814” x 11” catalog presents de- 
iption, definitions, charts of operat- 
g characteristics and dynamic char- 
teristics of maker's glass sealed re- 
3. Graybar Electric Co., 420 Lexing- 
ton Ave., New York 17, N. Y. 
0-602 Turbidity Recorder. 
6” xX 11” bulletin 604 pictures 
scribes maker’s “TR 6” 
ntinuous potentiometer 
sketches for various forms of sampling 
ambers, indicators and record 


- - page 


and de- 
recorder 


rders, Ess 


nstrument Co., Bergenfield, N. J 


V 
A supply of these cards 
for the asking 
Is your copy of Instruments routed 
to several people? 

Does your Company Librarian for- 
bid mutilating tech mags? 

Or do you yourself wish to preserve 
your own copies intact? 

Just drop us a postal card asking 


for Inquiry Cards and we'll 
send you twelve! Do it NOW. 


0-602 and Outdoor Thermom- 


eter. 6-p 
Duo-Te mp squ 


ith two scales on dial: one for indoor: 


the Aine: for utdoor (flexible capil 
ary). Jas. P. Marsh Corp., 2073 South- 
ort Ave., Cl go 14, Ill 

O-604 Pressure Switeh, 4-peage 81%” 
bulletin presents applications 


ng data summary shee 
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mnstrument, a 


614” leaflet describes 


table for “Model 310” pressure switch for 


—Gaertner 


M909-M910 CATHETOMETERS 


For vertical measure- 
ments requiring an 
inexpensive yet rea- 
sonably accurate in- 
strument. Lightweight 
and portable. 


RANGE OF MEASUREMENT 
M909: 50 cm. 
M910: 100 cm 


SCALE 
Precision scale divided into milli- 
meters with each 
numbered. Vernier reads to 0.1 


centimete 


mm. 


TELESCOPE 


Range of working distance: 60 
cm to infinity. (A microscope 
can be supplied for shorter 
working distances.) 


Objective aperture 25 mm; 90 
cross hairs. 


Magnification: at infinity 8.5X, 


at 60 cm 17.5X 
Rack and pinion focusing. 


Mounted level provided 


Various other models of cathetometers are manufactured 
by Gaertner. Send for catalog M138. 


THE 
1211 Wrightwood Ave. 


GAERTNER SCIENTIFIC CORP. 


Chicago 14 : U.S. A. 


_Here is your LITERATURE and INFORMATION order card 


Instruments, 1117 Wolfendale St., 


Pittsburgh, Pa. 


(December 1947) 


Please have the following catalogs, etc., reviewed in this issue sent to me. 


I desire further information on devices described in the “New Instruments” 


I also desire further information concerning the following products advertised in 
this issue (Write page number and name of company) 


\ 


1 
| 
P 
y* ¥ 
ity | 
j 4 
| 
2 
CITY 
| 
| 
| 
val 
} 
| 
(OR) Home Address. . 


Ave. Los Angeles 38, Calif. 


0-607 Float Switches. 2-page 8%” x 11” Vol. 27, 


in maker's “Type L” series, “L200,” two- motors, in 


ready to install. Automatic Control Co., 
1005 University Ave., St. Paul 4, Minn. 
0-608 Precision Optical and Linear scribes six 


maker’s products, arranged according to 12, Ohio. 


within 1%%. 


11” Bulletin L3 covers the first two items gan presents 
articles on “Cenca Hangosky 
pole, double break snap-action float Electropolisher,” etc. Bodine Electric Co., 
switch and “LP200,” a complete switch 2250 W. Ohio St., Chicago 12, Il. 

0-613 Precision Weighers. 4-page 
x 11” Bulletin No, 3201 pictures and de- 
“Shadograph” scales for fine 
Measuring Instruments. 10-page 3%” x industrial weighing; lists specifications. 
8%” bulletin illustrates and lists all The Exact Weight Scale Co., Columbus 


system pressures from 400 to 3000 Ibs. describes maké@Yfs panel instruments, di- 
/in.2. Meletron Corp., 950 N. Highland rection indicator, etc. with accuracy 
Price schedule on back page 


0-605 Single-drum Kymograph,. 2-page Shelby Instrument Co., 321 W. 7th St., 
8%” xX 11” Bulletin No. 477-1 pictures Long Beach 13, Calif. 
and describes “Mono-Drum Chart Mover.” 0-611 “Announcer of Scientific Equip- 
giving range and flexibility features. ment.” 16-page 8%” xX 7%” No. 47-10-28 
Correll & Correll, Haworth, N. J. issue of this house organ features the 
0-606 Hydrostatic Test Unit. 6-page article: “Functional Design of Labora- 


8%” X 11” bulletin pictures and describes tory Glassware,” plus illustrated descrip- 
“Twin Seal” check valves and test unit. tion covering recent developments of ap- 


Includes price schedule. Mansfield & paratus and supplies. Eberbach & Son 
Green, 4601 Euclid Ave., Cleveland 3%, Co.. Ann Arbor, Mich. 
Ohio 0-612 “The Motorgram.” 4-page 8%” 


No. 5 issue of this house or- 


information on maker's 


the basic function for which they are 0-614 Vacuum Measurement. 18-page 


intended, such as linear measurements, 8%” X 11” booklet describes “Skana- 


coddinate, angular, spectral, polarized scope” principle in vacuum dehydration, 


light measurments, ete. The Gaertner de-airing and 
and description of vacuum 


Scientific Corp., 1201 Wrightwood Ave., lustrations 
Chicago, 


page 
the “Taber” abraser, an instrument for 


monitor, dual 
0-609 Abrasion-testing Instrument. 32- Skanascope.” 
”" * 8%” instruction manual for 122 Dickerson St., Syracuse 2, N. Y. 

O-615 Filling Machine. 4-page 816” » 
measuring rate of wear of surface fin- 11” bulletin 


molecular distillation. 


vacuum monitor, “SMCI 


Skaneateles Mfg. Co., Inc. 


illustrates and explains 


ishes subjected to rubbing abrasion. Ta- maker's filling machine, an automatic 
ber Instrument Corp., North Tonawanda, aseptic pipetting instrument with ca- 
= 4 pacity from 5ee. to 100cc. or over. G. M. 
0-610 Electrical Indicating Instruments. Manufacturing Co., 50 W. 3rd St., New 


4-page 8%” 


ADVERTISERS’ INDEX 


Dillon & Co., Inc., W. C.....1117 


Accuracy Scientific Instrument 
Co 113 Distillation Products, Inc......1113 


Aero Marine instrument Co. 1098 Eagle Signal Corp. ; 1142 
Air Express Division, Railway Electro Products Laboratories..1116 

Express Agency 11 Engelhard Inc., 
American Chain & Cable Co..1133 Eppley Laboratory, Inc..........1117 
American Meter Company 1093 Falstrom Company —— 
American Time Products, Inc...1084 Federal Products Ccrp.......... 1116 
Amthor Testing Instrument Fischer & Porter Co... 1160 

Co. 1160 Foxboro Company 10/9 


Arnold Engineer'ng Company..1092 
Automatic Electric Mfg. Co..1146 


Gaertner Scientific Corporation 1161 
General Electric Company 1141 


Bailey Meter Company 1077 General Radio 
Baldwin Locomotive Works, Gow-Mac Instrument Co. 1120 

The 1123 Gray Lab. & Mfg. Co...1145 
Barton Instrument Company 1143 Hagan Corporation 1072 


Bell Telephone Laborator.es 1091 Hammel-Dah! Company 


Biddle Co., James G. 31 Inside Back Cover 
Bradley Laboratories, so Hathaway Instrum=nt Company..1137 
Bridgeport Thermostat Co......1085 Instrument Company... 
Bristol Company 1088 Heise Bourdon Tube 
Brooks Rotameter Company 1141 Hel'coid Gage Division... 1133 
Brown Instrument Company IMineis Testing Laboratories, 
Back Cover Inc. 1090 
Brush Development Company 1135 Indiana Steel Products Co.....1094 
Burlington instrument Co. 1140 ‘Kester Solder Company.....1119 
Chace Company, W. M. 1123 Leeds & Northrup Company.....1100 
Clebar Watch Co. 1118 Leslie Company 
Consolidated Engineering Lewis Engineering Company......1075 
Corporation 1134 Mansfield & Green... (1082 
Davis Emergency Equipment Marion Electrical Instrument 
Co. 1143 Co. ehtacamenh 1097 


11” bulletin pictures and York 12, N. Y. 


Measurements Corporation 1158 
Mercoid Corporation 1119 
Meriam Instrument Co. 1117 
M'co Instrument Co. 1140 


Minneapolis- Honeywell 

Regulator Co. Back Cover 
Moeller Instrument Co. 1121 
Palmer Thermometers, 
Passaic Analytical Laboratories, 

inc. 1138 


Penflex Sales Company... 1096 
Permo, Incorporated 
Precision Therm. & Inst. 

Co .....1086 


Precision Tube ‘Company ...1136 
Premier Metal Etching Co... 1122 
Pyrometer Instrument Co.......1144 


Railway Express Agency 
Rawson Elect. Inst. Co.........1160 
Rex Rheostat Company... 1146 
Seedburo Equipment Co... 1120 
Shore Inst. & Mfg. Co........1140 
Statham Laboratories 1143 
Struthers Dunn, 
Superior Electric Co. 1146 


Tagliabue Division, Portable 
Products Corp...tnside Front Cover 
Taylor Instrument Companies._1115 
Telechron, Inc. 
Times Facsimile Corporation....1132 
Trimount instrument Company..1122 
Unertl Optical Co., 
United States Radium Corp....1081 
Western Electric Company 1083 
Weston Electrical Instrument 
Co. 
Wrigley Jr. Co.. Wm... ..1138 


FIRST CLASS 


PERMIT He. 1441 
(See. 518, P. L. & R.) 


PITTSBURGH, PA. 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


4c-POSTAGE WILL BE PAID BY— 
INSTRUMENTS PUBLISHING COMPANY, 


1117 Wolfendale Street, 


Pittsburgh 12, Pa. 


Page 1162—Instruments—Vol. 


Coprox Model CO12D 45 


IDEAL FOR AUTOMATIC 
CURRENT CONTROL 


“Coprox” rectifiers may ba 
your answer to more effi 
cient current control. Thei 
varistor characteristics maka 
them ideal for automatid 
current valving, current lim 
iting, current blocking, as 
well as current measure 
ment. 

Bradley rectifiers are de 
signed to give you trouble 
free service. Their electri 


cal characteristics remaink 


stable indefinitely. When 
operated within normal rat 
ing, their life is unlimited. 

Send for curves showing 
current, voltage, resistance’ 
and temperature charac 
teristics of Bradley coppe 
oxide rectifiers. 


Illustrated literature, 
available on request, 
shows more models of 
copper oxide rectifiers, 
plus a fine of selenium 
rectifiers and photocells. 
Write for “The Bradley 
Line.” 
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| Open Letter from a Publisher to the Workers in his Field 


Supplement to 


Pittsburgh, Jan. 6, 1947 
To my Fellow Workers in the Instrument Industry 


I hope you will permit me to call you--the makers and users 
of instruments--fellow workers. I do not make or use instruments 
now--I am the publisher of Instruments, the Magazine of Measure~ 
ment and Control. After my service in World War I, I worked for 
a while as an instrument user and subsequently with an instrument 
company. Over twenty years ago I decided that our Country had need 
for a publication with an editorial pret which advocated the 
greater use of instruments. For twenty years I have tried to 
faithfully serve you. 


A year after Instruments* magazine started, in 1929, we 

as an industry were faced with a similar condition as we 
are right now, At that time open hearings of the Ways and 
Means Committee were being held on the Tariff. Two foreign 
(German) manufacturers appealed to the users of instruments in 
advertisements in a scientific magazine, asking scientists to urce 
a return of duty-free importation of instruments and scientific 
apparatus. In these advertisements the names of British instrument 
firms were also mentioned. At that time instruments were 
classified in the British tariff as "Key Industry Goods" and 
carried a 33 1/3% to 50% duty. 


1929 


On January 13, 1947 the U. S. State Department will start 
hearings on new reciprocal trade agreements. Products made 
and used by you in your daily work have been included by 
the Committee on Reciprocity Information for negotiations in the 
proposed Trade Agreements between our country and the following: 
Australia, Belgium, Brazil, Canada, Chile, China, Cuba, 
Czechoslovakia, France, India, Lebanon, Luxembourg, 
Netherlands, New Zeaiand, Norway, Union of South Africa, 
Union of Soviet Socialist Republics, United Kingdom. 


1947 


International theorists are pledged to reduce all inter- 
national trade barriers including our own. They tell us that we 
are going to export more and to accomplish this we must import 
more. I cannot go along with this theory as I fail to see how this 
can be done unless American wage rates are reduced and, of course, 
unless our standard of living is lowered. 

Read the following carefully. If you are convinced that the 
reciprocal trade treaties being considered will endanger the 
future defense of our country, the future growth of the industry 
in which you and I work, and the future of your family and your- 
self, write or wire your senators and representatives. 

New Deal Politicians, preaching free trade, believe you and 
I are stupid. After you have taken the time to consider the 
following data, I am sure you will realize that we can only con- 
tinue in our jobs if the duty on instruments covers the difference 
in the wages received by you and the amount received by foreign 
workers. I am certain that you appreciate that spending on the 
American basis is consistent with the privilege of earning on the 
American basis. 

Here is a table showing the hourly wages paid skilled in- 
strument makers in the United States with that paid skilled 
workers in other countries: 


Wage Rates for 1946 for Skilled Male Workers in Various Countries 


Hourly 
Country Wage in Exchange Authority 
dollars Rate 
United 
States 2.33 Industry Survey Dec. 1946 
Canada 0.70 Labor Dept. Sept. 1946 
Switzerland 0.65 1 franc=23.36¢ Labor Dept. Oct. 1945 
Britain 0.56 1 shilling=20.18¢ | Labor Dept. Jan. 1946 
Sweden 0.55 1 crown=27.8l¢ Labor Dept. Feb. 1946 
France 0.46 1 franc=0,84¢ Labor Dept. July 1946 


Methods of instrument production in our Country do not differ 
greatly from those abroad as the total demand does not permit the 
use of the mass production methods of other American industries. 
Large-scale production machinery is not applicable since the nature 
of the products require chiefly skilled manual operations. These 
operations do not vary greatly in other countries as the skilled 
hands of the foreign instrument worker are of the same efficiency 
as ours. Where machine operations are performed by skilled workers, 
foreign manufacturers are as well versed in efficiency as we are. 
The best example of this is in the manufacture of jewel bearings. 
There are no methods in the instrument industry whereby capital 
invested in equipment and plant can secure lower unit cost of pro- 
duction than can be had abroad. Tariff considerations must weigh 
the wages and hours of work here and abroad. 

The instrument industry uses a low percentage of materials 
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During the war Switzerland sent to the United Stat 
millions of watches 


Year Number | Value 
1941 4,300,513 $13,778,248 
1942 5,292,712 $19,211,681 
1943 7,996,589 $34,984,113 
1944 6,912,332 $37,200,843 
1945 9,398,716 | $47,456,293 
During this time, American watch manufacturers were 1g 
manufacturing precision instruments vital to victory in World 


War II. During this time the prices charged by American indus- 
tries were controlled by OPA but the OPA presented robler 
the Swiss watch industry as the above figures show tha he a 
age price of imported watches rose 68%. Therefore, even ir 
time, you and I would be at the mercy of the Swiss for 
of watches. 

During the years 1941-1945, no military timing 
reached our Armed Services from Switzerland. Hut switzeria 
supply such devices to our enemies. What would we have don 
without our American Watch Industry? 

During World War I, Switzerland could not 
the jewel bearings for instruments and timing devices 


furnish us wit 


our Armed Forces. A jewel bearing industry was devel 
United States to fill the needs at that time, but this 
eventually lost out because the Swiss undersold us as 
bearing industry was not protected against the lower 


furnish us wit 


In WorldWar II, Switzerland again could not 
the necessary jewel bearings. Again we invested millions 


dollars to create a jewel bearing industry. In the 1944 is 
The Instrument Maker, warned against our again making t} 8 


mistake we made after Yorld War I. But the minute jewel bear 
could again be imported from Switzerland, after the defeat 
Germany, Government claimant agencies proceeded to meet jewe 
bearing requirements with foreign products, 

The latest information I have is that no jewel bearin i 
being made in the United States today. When a mistake is made 
it can be forgiven, but if the same mistake is made the s j 
time it can only be considered damn foolishness. It certai 
looks like our State Department wants to carry the same f ne 
ness over to the manufacture of instruments. Russia and tng 


are both creating a jewel bearing industry. They do not int 
depend on imports. Russia and England are also carving out t 


spheres of influence in Zurope which may cut off the Swi ip- 
plies again and soon. The jewel bearing industry will again be 
essential if we are attacked. 

Great Britain has recognized the importance of the inst 
industry in the adoption of definite policies for its protecti 
Britain's instrument experience in World War I brought about t 
enactment of the "Safe Guarding of Industries Act," which desig- 
nates certain "Key Industries." The Act requires that all re 


for importation of "Key Industry" items be submitted to the N 
of Trade in order to secure permission for the entry of the des 


nated item. This board then canvasses the domestic British m - 
facturers to ascertain if similar items are produced in Britain 
If not, some domestic Sritish manufacturer is asked to manufa 
the same from submitted blue-prints and specifications, This act 
is more effective than any tariff rate; however, it is supple- 


mented by tariff rates in the highest brackets, as follows: 
33 1/3% on scientific instruments 
50% on optical instruments and optical glass 

Late reports indicate that the British instrument 1 

is expanding through Government aid, by the following methods! 
1. Safeguarding of Industries Act 
2. The highest tariff rate 
3. Preference tariff with her Dominions 

The British Instrument Industry is making every effort t« 
capture the instrument business of the world. An exhibit cons 
ing entirely of British instruments was arranged by the Britis 
Instrument Industry for Stockholm in 1946, and a similar exhi 
is being planned for 1947. 

The British Instrument Industry has made representations 
the British Government for the reimposition of the Key Indust 
Duties and these representations were so far successful that 
duties have been re-imposed. The protection of the 
try figures largely in the discussions on the German 
Industry. 

Russia has a fixed policy to be independent of all otne: 

nent and jewel 


ndu 


Russian control and products produced are being offered for sal 
in Switzerland, 
France is known for its production of optical instrume 
optical glass and electrical measuring instruments. 
Czechoslovakia bas been 
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There are no methods in the instrument industry whereby capital : — 
invested in equipment and plant can secure lower unit cost of pro- pager Rena and products produced are being offered for sale 
duction than can be had abroad. Tariff considerations must weigh Srance is knows for its production of optical instruments 
the wages and hours of work here and abroad. F optical glass and electrical measuring instruments. 

The instrument industry uses a low percentage of materials Czechoslovakia has been favorably known for the production 
in relation to man-hours--70% labor to 30% materials. Labor is of scientific glassware and optical instruments. She expects to 
therefore an unusually high cost-factor in instrument manufacture increase present production 


as compared with mass production items. Holland prior to World War II exported scientific instruments 


The American instrument industry is essential for National 
Defense, as was proved after Pearl Harbor, when only the fact that eens Dieta balances and weights, electrical and optical 
our country had an instrument industry made it possible to take Belgi s ‘ 
care of the tremendous instrument requirements of our Armed Forces. foc 

of you. There scopes, surveying and engineering instruments and aerial mapping 
mever made that required as many different types of instruments and equipment. According to reports none of her factories was de- 
controls to control it as the atomic bomb. We could give any other stroyed during the war 2 : 
government the formula for making atomic bombs and it wouldn't do Italy realized the importance of the instrument industry by 


them a bit of good for the simple reason that no other country has neta 
the instrument industry necessary for the successful manufacture een atn the most important firms under a Government trust. 
a? such bombs. uring the war this firm had 5,000 workers;at present 2,000 me: 
The training programs of the Armed Forces also required the and telescopes. 
production of an unusual number of instruments in a short time. basin ake 7 rhea reports indicate that the Allied Control 
Their delivery would not have been possible had we been dependent = permit reestablishment of the instrument industry. 
upon foreign instruments. At present the exporting of instruments is under regulations bu 
From a psychological viewpoint, Americans should be trained no doubt exports will be expanded. 
on instruments produced in America. Dr. Thomas B. Freas, former I am for America...I am for the protection of the American 
Associate Professor of Chemistry at Columbia University, made the Instrument Workers in their jobs...I am for a bigger and better 
following statement: "It undoubtedly does have a bad effect upon instrument industry to produce the tools for measurement and con- 
the young men of the colleges to see much of the things with which trol which make possible a higher standard of living at lower 
they work come from foreign countries. It produces a feeling that cost. 
e are unable mentally to cope with other people and the feeling I believe we should only impose no import duties on the pro- 
Sis aroused that the foreigner is in some way superior. This is coe Pelagecgge countries whose wage and living standards are 
mdrilled unconsciously into the minds of the young men and they - Leer eae 
retain this impression to some extent all of their lives. As a I am for the protection of — conse vege $igeaey tlh ama 
process of Americanization, I think the apparatus should be pro- as it is recognized and protected by adequate tariff rates in 
duced in this country." other nations as a key industry essential to national defense, 
public health and production control. Should not our Nation give 


it the same recognition? 
* May 1929 issue contained an article "The Proposed Tariff and Instruments" V4 sl 
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ENGINEERED pes 


FQUIPMENT 


3000 SERIES 


ae 


esigned for use 


dard Contro | of pressure, : 

with air 2 |, rate of flow, 

1 vel, ra 

temperature, liquid a qual efficiency On air, wate 


lied with e lable in sizes from 


The ALLSTEEL Superstructure is fabricated 


from 3/16” steel stampings. Oilite Bearings 


eliminate spring stem friction. Stainless steel 
spring stem standard. Packing box bolted 
on all size valves. Bonnets and blind heads 
are forged fabricated. Bonnet will support 
ALLSTEEL Superstructure if installed hori- 
zontally. They are through-bolted for 
greater strength and also to provide sim- 
plicity of field reversal. Valve bodies have 
ASA Standard Frice to Face dimensions. All 
valve plugs are top and bottom guided in 
hardened stainless steel bushings. Valve 
action reversible in the field, requiring no 


additional parts. 


| |= 
=” il or gas service an 
=" 14" to 12". | | 
. ODESSA 


controller 


A scale almost a yard long 


Think of it —a scale so long that if stretched 
out it would be almost a yard long —figures so 
big that temperature can be read at 60 feet. 


‘SPEED ACCURACY 


© LOW in first cost 
and MAINTENANCE 


—when a 
Reads 12 o'clock ine contr 


point. A large adjustable index on a rotating scal 
indicates the control point. A fixed triangula 


index at the 12 o’clock position indicates actua 
© y temperature. Any variation from the contr 


of utility, but a model of simplicity as well. This point is immediately evident. 
is why you get so much performance at such a 


All these features plus many more belong to 
the new Brown ElectronikK Circular Scale Indicat- 
ing Controller. 


The Brown Instrument Company, 4482 Wayne Ave., Philadelphia 44,? 
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